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What is claimed is: 



1. A compound of formula (I) : 




wherein : 

q is an integer from 1 to 4; 
n is an integer from 0 to 2; 
1 2 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl ) aryl , and 
cycloalkyl optionally are substituted with one or more 
substituents selected from the group consisting of OR 9 , 
NR 9 R 10 , N + R 9 R 10 R W A-, SR 9 , SWA". P+rWV, 
S(0)R 9 , S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN, halogen, oxo, and 
CONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl ) aryl, and cycloalkyl 

optionally have one or more carbons replaced by O, NR 9 , 
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N + R 9 R 10 A-, S, SO, S02, S + R 9 A', P + R 9 R 10 A\ or phenylene, 
9 10 

wherein R , R , and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
5 ammoniumalkyl, arylalkyl, and alkylammoniumalkyl ; or 

I 2 

R and R taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkyl; 
3 4 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 

10 acyloxy, aryl, heterocycle, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

9 9 

SO2R , and SO3R , wherein R 9 and R 10 are as defined 
above; or 

R 3 and R 4 together form =0, =NOR 11 , =S, =NNR 11 R 12 , 
=NR 9 , or =CR 11 R 12 , 

15 wherein R 11 and R 12 are independently selected 

from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl , alkynylalkyl , 
heterocycle, carboxyalkyl , carboalkoxyalkyl, 

cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

20 S02R 9 , SO3R 9 , C0 2 R 9 , CN, halogen, oxo, and CONR 9 R 10 , 

wherein R 9 and R 10 are as defined above, provided that 

both R 3 and R 4 cannot be OH, NH 2 , and SH, or 

II 12 

R and R together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 
5 6 

25 R and R are independently selected from the 

group consisting of H, alkyl, alkenyl, alkynyl, aryl, 

cycloalkyl, heterocycle, quaternary heterocycle, OR 30 , 

SR 9 , S(0)R 9 , S02R 9 , and SO3R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
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heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
5 polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 

arylalkyl, quaternary heterocycle, quaternary 

heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , 

S02R 13 , S03R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , N02 , C02R 13 , CN, 

0M, S020M, S02NR 13 R 14 , C(0)NR 13 R 14 , C(0)0M, COR 13 , 

10 P(0)R 13 R 14 , pV 3 R 14 R 15 a", P(OR 13 )OR 14 , sVW, and 

N + R 9 R 11 R 12 A", 
wherein : 

A is a pharmaceutically acceptable anion and M is 
a pharmaceutically acceptable cation, 
15 said alkyl, alkenyl, alkynyl, polyalkyl, 

polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

groups selected from the group consisting of OR 7 , 

NR 7 R 8 , SR 7 , S(0)R 7 , S02R 7 , SO3R 7 , C02R 7 , CN, oxo, 

20 CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 

cycloalkyl, heterocycle, arylalkyl, quaternary 

7 8 

heterocycle, quaternary heteroaryl, P(0)R R , 

P + R 7 R 8 R 9 A~, and P(0) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
25 polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 

can optionally have one or more carbons replaced by 0, 

NR 7 , N + R 7 R 8 A-, S, SO, S02, S + R 7 A-, PR 7 , P(0)R 7 , 

P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
30 hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, aryl, 
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arylalkyl, cycloalkyl, heterocycle, heteroaryl, 
quaternary heterocycle, quaternary heteroaryl, and 
quaternary heteroarylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
5 heterocycle, and polyalkyl optionally have one or more 

carbons replaced by 0, NR 9 , N + R 9 R 10 A-, S, SO, SO2, 

S + R 9 A", PR 9 , P + R 9 R 10 A~, P(0)R 9 , phenylene, carbohydrate, 
amino acid, peptide, or polypeptide, and 

R 13 , R 14 , and R 15 are optionally substituted with 
10 one or more groups selected from the group . consisting 

of sulfoalkyl, quaternary heterocycle, quaternary 

heteroaryl, OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A"", SR 9 , S(0)R 9 , 

S02R 9 , SO3R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 , SO2OM, 

S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P+rW V , S + R 9 R 10 A-, and 
15 C(0)OM, 

wherein R and R are independently selected 

from the substituents constituting R 9 and M; or 
14 15 

R and R , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 
20 R 30 is selected from the group consisting of alkyl, 

alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, and arylalkyl; and 
7 8 

R and R are independently selected from the 
group consisting of hydrogen and alkyl; and 

25 one or more R x are independently selected from the 

group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 

30 heteroaryl, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S(0) 2 R 13 , 
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S0 3 R 13 , S + R 13 R 14 A-, NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , 

CN, OM, S020M, S02NR 13 R 14 , NR 14 C(0)R 13 , C(0)NR 13 R 14 , 

NR14C(0)R13, C(0)0M, COR 13 , OR 18 , S(0) n NR 18 , NR 13 R 18 , 

NR 18 OR 14 , nWW, pWW, amino acid, 
peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 

heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 

N+rW 2 ^, SR 9 , S(0)R 9 , so 2 r 9 , S0 3 R 9 , oxo, co 2 r 9 , 

CN, halogen, CONR 9 R 10 , SO2OM, S02NR 9 R 10 , P0 (OR 16 ) OR 17 , 

P + R 9 R 1:L R 12 A", S + R 9 R 10 A", or C(0)OM, and 
1 8 

wherein R is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, alkyl, quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 

consisting of OR 9 , NR 9 R 10 , N + R 9 R 1:L R 12 A~ , SR 9 , S (0) R 9 , 

S0 2 R 9 , SO3R 9 , oxo, C0 2 R 9 , CN, halogen, C0NR 9 R 10 , S0 3 R 9 , 

S020M, S0 2 NR ,9 R 10 , PO(OR 16 )OR 17 , and C(0)0M, 

wherein in R x , one or more carbons are optionally 

replaced by 0, NR 13 , N + R 13 R 14 A-, S, SO, S0 2 , S + R 13 A _ , 

PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
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9 +9 10 — 

carbons are optionally replaced by 0, NR , N R R A , 

+9 9+9 10 o 

S, SO, S02, S R^A-, PR , P R R A- , or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
5 groups selected from the group consisting of alkyl, 

alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 

oxo, OR 13 , NR 13 R 14 , SR 13 , S(0)R 13 , S02R 13 , S03R 13 , 

NR 13 OR 14 , NR 13 NR 14 R 15 , N02, C02R 13 , CN, OM, SO2OM, 

10 S02NR 13 R 14 , C(0)NR 13 R 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , 

P + R 13 R 14 R 15 A~, P(OR 13 )OR 14 , S + R 13 R 14 A~, and 

N + R 9 R 11 R 12 A", 



5 6 

provided that both R and R cannot be hydrogen or 



SH; 



5 6 

15 provided that when R or R is phenyl, only one of 

R 1 or R 2 is H; 

provided that when q = 1 and R x is styryl, 

5 6 

anilido, or anilinocarbonyl , only one of R or R is 
alkyl; or 

20 a pharmaceutically acceptable salt, solvate, or 

prodrug thereof. 



5 6 

2. A compound of claim 1 ,VvJiherein R and R are 
25 independently selected from tb6 group consisting of H, 

aryl, heterocycle, quaternary heterocycle, and 
quaternary hetero/ryJ 

wherein saidf ay^vj^y^teroaryl, quaternary 
heterocycle, and V^uati^rnary heteroaryl can be 
30 substituted with one or more substituent groups 



jl o a 6 S E! «3i 7" « o 5 o s 01 s 



SRL 6071 
(C-3021/2) 



530 



10 



15 



independently selected from the group consisting of/ 
alkyl, alkenyl, alkynyl, polyalkyl, polyether, a: 
haloalkyl, cycloalkyl, heterocycle, arylalkyl, halogen, 



oxo, OR 



13 



NR 



13„14 



SR 



13 



S (0) R 



13 



S02R 



13 



so- 



;i3 



NR 13 OR 14 , NR 13 NR 14 R 15 , NO2 , C02R 13 , CN, OM, /SO2OM, 



S02NR 13 R 14 , C(0)NR 13 R 14 , C(0)0M, COR 13 , 

P + R 13 R 14 R 15 A-, P(OR 13 )OR 14 , S + R 13 R 14 A", 

+ 9 11 12 - 
N R R R A , 



»R 13 R 14 . 



/and 



wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloal/yl, and heterocycle 
can optionally have one or more carbons replaced by O, 

NR 7 , N + R 7 R 8 A", S, SO, S02, S + R 7 A/, PR 7 , P(0)R 7 , 

+ 78 — 
P R R A , or phenylene, 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 

polyether, aryl, vhajloalkyl, /cycloalkyl, and heterocycle 

can be further jBubsfct/ituted/with one or more substituent 



20 



groups select 
7 



id frcfm the/group consisting of OR , 



NR 7 R 8 



SR' 



Sl(0)R/,l SO^fe 1 , S03R 7 , C02R 7 , CN, oxo, 



7^8 



CONR R 



N + R 7 R"R^A-, /alkyl, alkenyl, alkynyl, aryl,- 



cycloalkyl, heteroc/cle, arylalkyl, quaternary 
heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , P + R 7 R 8 A~, 
and P(O) (OR 7 )OR r 



25 



A compound of claim 2, wherein R 5 or R 6 has 



the formula 



-Ar-(R^) t 



wherein: 
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10 



15 



20 



25 



30 



t is an integer from 0 to 5; 

Ar is selected from the group consisting oj 
phenyl, thiophenyl, pyridyl, piperazinyl, pipej2x>nyl, 
pyrrolyl, naphthyl, furanyl, anthracenyl, quinolinyl, 
isoquinolinyl, quinoxalinyl , imidazolyl, pyy4zolyl, 
oxazolyl, isoxazolyl, pyrimidinyl, thiazolj 
triazolyl, isothiazolyl , indolyl, benzoimidazolyl , 
benzoxazolyl, benzothiazolyl , and benzoi^othiazolyl ; 
and 

one or more R y are independently/ selected from the 
group consisting of alkyl, alkenyl, yalkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloa/kyl, heterocycle, 



arylalkyl, halogen, oxo, OR 

13 13 
SO2R , SO3R , 



13 



NI 



.3 R 14 



13 13 
SR , S (O) R , 



NR 13 OR 14 , NR 13f 



P(0)R 13 R l y / P + ' 



+ 9 11 
N R R R 

whe:: 




13„14 



OM, SO2OM, SjQ^NR R 



C (O)NRy 



L 14 R 15 , N02, C02R 13 . 
'R 14 , C(0)OM, COR 13 , 



13 D 14 n 15,- 



13 14 
[OR ) OR 



S + R 13 R 14 A~ 



CN, 



and 



can- be f 



groups s 



A , 

ein Sc 



'alkenyl, alkynyl, polyalkyl, 
polyethej:, ary^f, \ haloaLfcyl , cycloalkyl, and heterocycle 

l-ted with one or more substitiuent 



arthe; 



)Stl J 



l^cted fron/the group consisting of OR , 
S02R 7 , SO3R 7 , C02R 7 , CN, oxo, 



NR 7 R 8 , SR 7 , S(0)R 7 
CONR 7 R 8 , N + R 7 R 8 R 



, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 



heterocycle, 



7 8 + 7 8 — 
laternary heteroaryl, P(0)R R , P R R A , 



and P(O) (OR 7 /or 8 , and 

whereifl said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, /aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by 0, 

NR 7 , N + I^R 8 A~, S, SO, S02, S + R 7 A-, PR 7 , P(0)R 7 , 
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+ 78 — 
P R R A , or phenylene. 



4. A compound of claim 3, wherein R or B/ has 
the formula (II) 




(ID 



10 



5. A compound of claim 4, wbferein n is 1 or 2. 



6. Ay^ompoHnd of claim 5/ wherein one of R or 
R 8 is H anfcl the //the/ of R 7 or/R 6 is alkyl. 



15 



are H, 



7 8 

A coMound of cla<im 5, wherein both R and R 



1 2 
laim 7 , wherein R and R are 



8.1 A /orfpound 
independ^ij^ly selrerT^ed/f rom the group consisting of H 
and alkyl. 



20 



9. A compoui^G of claim 8, wherein said alkyl is 
a C1-C10 alkyl. 



25 



/ 19 

10. A coijfeound of claim 8, wherein R and R are 

both alkyl, 

11. /^compound of claim 10, wherein said alkyl is 
a C1-C10 /alkyl. 
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12. A compound of claim 11, wherein said a^/kyl is 
a C 2 -C 7 alkyl. 

13. A compound of claim 12, wherein sai/ alkyl is 
a C 2 -C 4 alkyl. 



10 



14. A compound of claim 13, wherein yfeaid alkyl is 
independently selected from the group cop^isting of 
ethyl, n-propyl, n-butyl, and isobutyly 



15 



15. A compound of claim 8, whegfein R 1 and R 2 are 
each n-butyl. 

compour^ fit claim 8, /wherein one of R 1 and 
R^ is eth/l and twk jfother of R/ and R 2 is n-butyl. 



20 



25 



3. 



17/ A compound of claifa 15, wherein q is 1, 2, or 



IB. AycoAipound of yclaim 16, wherein q is 1, 2, or 



19. A compound/ of claim 17, wherein q is 1 or 2 



20. A compound of claim 19, wherein q is 1. 



30 



21. A compound of claim 18, wherein q is 1 or 2 

22. A/fcompound of claim 21, wherein q is 1. 



23. /A compound of claim 19, wherein R 3 and R 4 are 
independently selected from the group consisting of H 
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and OR . 

24. A compound of claim 21, wherein R and f are 
independently selected from the group consisting/of H 

9 

and OR . 

25. A compound of claim 23, wherein is H. 



10 



15 



20 



26. A compound of claim 24, where/n R 9 is H. 



R are in the If, 8-, 
of formula (I) 




of claim 25, wherein one or more 
or/ 9-position/ of the benzo ring 



28. A/compo/ind 'of claim y^6, wherein said R x is in 
position of the benzo ring of formula 



29. A compou\^_o^y6laim 27, wherein said R x are 
in the 7- and 9- positions of the benzo ring of formula 
(I) . 



25 



30 



30. A compound of claim 28, wherein said R x is in 
the 7 -position of /the benzo ring of formula (I). 

31. A compound of claim 29, wherein said one or 

more R x are independently selected from the group 
consisting oy alkyl, aryl, cycloalkyl, heterocycle, 

polyalkyl, /cyloxy, polyether, halogen, OR 13 , NR 13 R 14 / 
NR 13 NR 14 Rj/, N + R 9 R H R 12 A - r SR 13 f S + R 1 3 R 14 , C0 2 R 13 , 
NR 14 C(0)/ 13 , and NR 14 C(0)R 13 , 
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wherein alkyl, aryl, cycloalkyl, heterocyc/e, 
polyalkyl, acyloxy, and polyether, can be furtl/er 

substituted with OR 9 , NR 9 R 10 , N + R 9 R 1:L R 12 A~, ^ 9 

S(0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 

S0 2 0M, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P + R 9 R n R 12 / ( S + R 9 R 10 A-, 
or C(0)0M, and 

wherein in R x , one or more carbon/ are optionally 

replaced by O, NR 13 , N + R 13 R 14 A~, S, s/, S0 2 , S + R 13 A-, 

PR 13 , P(0)R 13 , P + R 13 R 14 a", phenylene/, amino acid, 
peptide, polypeptide, carbohydrate/ polyether, or 
polyalkyl, and 

wherein in s-aid polyalkyl, /phenylene, amino acid, 
peptide, polypeptide, /and carbohydrate, one or more 



carbons are 
S, SO, S02 




y replaced by O, NR 9 , N + R 9 R 10 A-, 
PR 9 , P + / 9 R 10 A-, or P(0)R 9 . 



32. /A confpbund of /rlaim 30, wherein said R x is 
selected f rom/the^^rou/ consisting of alkyl, aryl, 
cycloalkyl^eterocyc/e, polyalkyl, acyloxy, polyether, 
halogen, OR 13 , NR 13 r/ 4 , NR 13 NR 14 R 15 , N+rWV, " 
SR 13 , S + R 13 R 14 , Cod 13 , NR 14 C(0)R 13 , and NR 14 C(0)R 13 , 

wherein alky/, aryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy, and polyether, can be further 

substituted wit/ OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A", SR 9 , 

S(0)R 9 , S0 2 R 9 ,/s0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 

S0 2 OM, S0 2 NR 9 / 0 , PO(OR 16 )OR 17 , P+rV^V, S + R 9 R 10 A -' 
or C(0)OM, Jnd 

wherein in R x , one or more carbons are optionally 

replaced j/y O, NR 13 , N + R 13 R 14 A-, S, SO, S0 2 , S + R 13 A-, 
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PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene, amino acid/ 
peptide, polypeptide, carbohydrate, polyether, </r 
polyalkyl, and 

wherein in said polyalkyl, phenylene, ami/no acid, 
peptide, polypeptide, and carbohydrate, one c/r more 

carbons are optionally replaced by O, NR 9 , yN + R 9 R 10 A-, 

S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(rf)R 9 . 

33. A compound of claim 31, wherein said one or 
more Rx are independently selected frcto the group 

consisting of polyetja€r\ OR 13 , NR 13 r/ 4 , and 

N + R 9 R 11 R 12 A". 



34. A compound of/ the claim 32, wherein said R x 
is selected from the gc/oup cons/isting of polyether, 

OR 13 , NR 13 R 14 , /and N^R^R 12 /. 

I I \ f ' 

35. A compound orSy Cla ^m 33, wherein said one or 
more Rx are independently /selected from the group 

consisting of OR 13 and NR 13 R 14 . 

36. A compound c/f claim 34, wherein said R x is 
independently selected from the group consisting of 

OR 13 and NR 13 R 14 . 

37. A compound of claim 35, wherein R 13 and R 14 
each methyl, 



38. A compound of the claim 36, wherein R 13 and 

14 / 
R each metrhyl. 
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39. A compound of claim 31, wherein one or rnori 

R y are independently in the 3- or the 4-position off the 
phenyl ring of formula (II) . 

40. A compound of claim 32, wherein one afc more 

R y are independently in the 3- or the 4- position of 
the phenyl ring of formula (II) . 



10 



41. A compound a£""~c\laim 39, wherei/ t is 1 or 2 



42 



A compound of cifeim 4 0, wherein t is 1 or 2 



15 



20 



43. A compound of/claim AY, wherein said one or 

more R y are in^epende^t/ly selected from the group 
consisting of Ilkyl/pdlyeth/r , fluoride, chloride, 

bromide, iodide, NR 13 R 1 >-^R 14 C (O) R 13 , and OR 13 , 

wherein alkyl and polyether can be further 

substituted with S03R 9 ,/N + R 9 R 11 R 12 a", and quaternary 
heteroaryl . 



25 



30 



44. A compound of claim 42, wherein said R y is 
independently selected from the group consisting of 
alkyl, polyether/ fluoride, chloride, bromide, iodide, 
NR 13 R 14 , NR 14 C(/)R 13 , and OR 13 , 

wherein ^lkyl and polyether can be further 

substituted/with S0 3 R 9 , N + R 9 R 11 r 12 a", and quaternary 
heteroary] 



/4 5/ A compound of claim 43, wherein said one or 
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more R y are independently selected from the groi 

consisting of alkyl, polyether, fluoride, NR 13 Ry^, 
NR 14 C(0)R 13 , and OR 13 , 

wherein alkyl and polyether can be further 

substituted with S0 3 R 9 , N + R 9 R 11 R 12 a", and quaternary 
heteroaryl . 

46. A compound of claim 44 whereiX said R y is ' 
independently selected from the group Consisting of 

alkyl, polyether, fluoride, NR 13 R 14 , /£jR 14 C (O) R 13 , and 
OR 13 , 

wherein alk#l afad polyether c/n be further 
substituted wi 
heteroaryl . 



47. A 
R 14 are alky 
wherein 




.+ 9 11 iyz - 

r, N R R R 7 A , and quaternary 



45, wherein said R 13 and 
caTTbe /further substituted with 



S0 3 R 9 , N + R 9 R 1] "R 2 A , and Quaternary heteroaryl. 



48. A compound of. claim 46, wherein said R 9 and 



R 10 are alkyl, 

wherein alkyl o&n be further substituted with 

39 ^ 9 11 12 / 
SO R , N R R R a7 and quaternary heteroaryl. 

49. A compound of claim 47, wherein n is 2 



50 



A compound of claim 48, wherein n is 2 



51 

is in a 
(II) . 



A^ompound of claim 4 9, wherein said OH group 
relationship to said structure of formula 
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52. A compound of claim 50, wherein said OH gr/up 
is in a syn relationship to said structure of formu/a 
(II) • 

53. A compound of claim 51, having the formula: 




[A"] 



54. A compound of clsflm 51, having the formula: 





[A"] 

+ 

N(CH 2 CH 3 ) 3 
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55. A compound of claim 51, having the formula 




N 
H 



S0 3 H 



56. A compound of\claim 51, having the formula: 



N 



OH 



I [A'] 



A O O 68E9 7' „ O 2 O S O 3 
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61. A compound of claim 52, having the formulc 




62. A cdmpoundJ/of claim 52, /having the formula 



10 



63. A compound of claim 31, wherein n is 1, 



64. A compound of claim 63, wherein R y is H. 



65. A compound of claim 64, having the formula 



jl u u «-3 as tz s m u id: u w u «2 
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o 

t 

.s- 



N' 



OH 




10 



66. A compound of claim 4, 
independently/sel\cted from the 
and alkyl. 



67. compp 
Cj-Cio aJfkyl. 



68. 

C 2 -C 7 alkyl 




fro up 



erein R 1 and R 2 are 
consisting of H 



of clainr 66, wherein said alkyl is 



\ comDK^und of aKaxm 67, wherein ( said alkyl is 



15 



69. A compound y6f claim 68, wherein said alkyl is 
C 2 -C 4 alkyl . 

70. A compound of claim 69, wherein R 1 and R 2 are 
independently selected from the group consisting of 
ethyl, n-propyl/ n-butyl, and isobutyl. 



20 



71.. A compound of claim 4, wherein R 3 and R 4 are 
independently^ selected from the group consisting of H 
and OR 9 . 



72. / A compound of claim 71, wherein R 9 is H. 



A O O JS S 5 91 7 « O S O S O 5! 
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73. A compound of claim 4, wherein n is 2 

74. A compound of claim 3, wherein R 3 and R 4 are 
independently selected from the group consisying of H 
and OR 9 . 

/ 9 • 

75. A compound of claim 74, whereinr R is H 



10 



76. A compound of claim 3, wherein one of R or 
R 8 is H. 



15 



20 
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77. A <y6mpou\d of claim 76, /Wherein both R 7 and R 8 
are H . 

78. I A compound of claimy^, wherein said one or 

more R X are independently selected from the group 
consisting of a3/k}(l, aryl ,/cycloalkyl , heterocycle, 

13 13 14 

polyalkw., acy^oxU, polya&her, halogen, OR , NR R 



NR 13 NR 14 ^V^ H + R 9 R lj "R- 



, SR 13 , S + R 13 R 14 , C0 2 R 13 , 



NR 14 C(0)R 13 , and NR 14 /(0)R 13 , 

wherein alkyl, yaryl, cycloalkyl, heterocycle, 
polyalkyl, acyloxy/and polyether, can be further 

substituted with 0R 9 , NR 9 R 10 , N + R 9 R 1X R 12 A~ , SR 9 , 



9«10 



30 



S(0)R , S02R , 5O3R 9 oxo, CO2R , CN, halogen, CONR R 

S0 2 OM, S0 2 NR 9 R 1 /, PO(OR 16 )OR 17 , P + R 9 R X 1 R 12 A~ , S + R 9 R 10 A~, 
or C(0)OM, ai 

whereiiy in R x , one or more carbons are optionally 

replaced hf 0, NR 13 , N + R 13 R 14 A-, S, SO, SO2, S + R 13 A-, 
PR 13 , P(c/r 13 , P + R 13 R 14 A", phenylene, amino acid, 



:l a a s s e gi :7 « o s o s o a 
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peptide, polypeptide, carbohydrate, polyether, oi 
polyalkyl, and 

wherein in said polyalkyl, phenylene, amiryo acid, 
peptide, polypeptide, and carbohydrate, one oy more 

9 i/ 9 1 0 - 

carbons are optionally replaced by O, NR , N/R R A , 
S, SO, S02, S + R 9 A~, PR 9 , P + R 9 R 10 A~, or P (0)r b 

79. A compound of claim 78, wherei/ said one or 
more R x are independently selected from/the group 

consisting of polyether, OR 13 , NR 13 R 14 // and 

N + R 9 R 13 -R 12 A~. 



15 



20 



80. y compourfd of claim 79, jfrherein said one or 
more R x atfe independently selected from the group 



consisti/ig of OR 13 a 



are ec 



A compoi 
ch methyl . 



A compound 



are independently in 
phenyl ring of formul 



NR 13 R 14 , 



13 14 
of clair/ 80, wherein R and R 



of ofraim 3, wherein one or more R y 
th</ 3- or the 4-position of the 



25 



30 



83. A 4 compound/of claim 82, wherein one or more 
R^ is selected from/ the group consisting of alkyl, 

9 10 

polyether, fluorigre, chloride, bromide, iodide, NR R , 

and NC(0)R 9 , 

wherein alJcyl and polyether can be substituted 



with SO3R , N 



11 12 - 

R R A , and quaternary heteroaryl. 



9 10 

84. A/compound of claim 83, wherein R and R 



jl u u fo a 2 9 7 « o a o s o 2 



SRL 6071 
(C-3021/2) 



547 



are alkyl. 

85. A compound of claim 84, wherein one or 

y 

R is selected from the group consisting of alkj 
polyether, fluoride, chloride, bromide, iodid/, NR 9 R 10 
and NC(0)R 9 . 



86. A compound of claim 1, wherein /s^ad one or 

x / / / 

more R are independently selected fror/^rie group 

consisting of alkyl^aryl, cycloalkyl/Vheterocycle, 




polyalkyl, acylo 

NR 13 NR 14 R 15 
NR 14 C (O) R 13 , 

wherein 
polyalkyl, a 

substituted 

S(0)R 9 , S02R 9 ^0 3 R^, 0/ x 



ether, halogen, OR 



13 



NR 13 R 14 



L3 R 14 , C0 2 R 13 , 



lkyl, heterocycle, 
r, can be further 



9„ll„12 w - 



SR- 



CO2R , CN, halogen, CONR R 



9„10 



,+^11^12^- 



S + R 9 R 10 A', or 



S0 2 OM, S0 2 NR 9 R 10 , PO(Op/ 6 /OR 17 , P + R y R : 
C(0)OM, and 

wherein in pX. /one or more carbons are optionally 



replaced by O, 



T +„13„14 



N'R^R^A-, S, SO, S0 2 , S + R 13 A-, 
fl3 D 14. 

R A-, phenylene, ammo acid, 



PR 



13 



P(0)R 



13 



peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, ^anc 

wherein/in said polyalkyl, phenylene, amino acid, 
peptide, /polypeptide, and carbohydrate, one or more 

carbons/ a/e optionally replaced by 0, NR 9 , N + R 9 R 10 A-, 

S, SO, /o 2 , S + R 9 A-, PR 9 , P + R 9 r 10 a-, or P(0)R 9 . 



87. A compound of claim 1, wherein n is 1 or 2. 



JL Dl O fi. 8 E 9 7 . O S! O 3 O ES 
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88. A compound of claim 87, wherein n is 2 J 

89. A compound of claim 1, wherein R 1 and/ R 2 are 
independently selected from the group consist^mg of H 
and alkyl. 

90. A compound of claim 89, wherein ^aid alkyl is 
c i" c io alkyl. 

91. A compound of claim 90, where/n said alkyl is 
C 2 -C 7 alkyl. 

92. A comp^und^of claim 91, wl^rein said alkyl is 
C 2 -C 4 alkyl. 



93. A compound 
independently/ selected 



claim 92/ wherein R 1 and R 2 are 
from the/group consisting of 



ethyl, n-prortyl, n-Hktyl, and /sobutyl. 

94. A (compound of claiih 1, wherein R 3 and R 4 are 
independently se^ed^ted f ronythe group consisting of H 
and OR 9 . 



25 



95. A compound of /:laim 94, wherein R 9 is H, 



m "7 

96. A compound <6f claim 1, wherein one of R or 



R is H. 



30 



97. A compound of claim 96, wherein both R 7 and R 8 
are H . 



98. 



A compound of the formula (III) 



jl u u & a id: ] yi y m o e a s a e 
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(R yA )u 



wherein 

q and r are independently integers from 0 to 4; 
d and e are independently integers from 0 to 2; 
t and u are independently integers from 0 to 4; 
R 1 , R 1A , R 2 , and R 2A are independently selected from 
the group consi^dng of H, alkVl, alkenyl, alkynyl, 
haloalkyl, alkfylaryl, arylalk/l, alkoxy, alkoxyalkyl, 
dialkylamino/ alkyifchio, (po/yalkyl ) aryl , and 
cycloalkyl, 

a 1 k e n \/J , a 1 kyn y 1 , haloalkyl, 
1, all^oxy, alkoxyalkyl, 
Lhio/ (polyalkyl) aryl, and 

re substituted with one or more 



where 
alkylaryl, 
dialkylami 
cycloalkyl 




substituent selected ytrom the group consisting of OR 5 , 



NR 9 R 10 , N*R 9 R 10 R W A\ 



S02R 9 f SO3R 9 



\ S^R 9 A-. P'R^R^A", S(0)R 9 , 



CO2R/" , CN, halogen, oxo, and CONR 9 R 10 , 
wherein alkyft, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyaLfcyl , polyalkyl, aryl, and cycloalkyl 

optionally haver one or more carbons replaced by O, NR 9 , 

N + R 9 R 10 A-, S, /SO, S0 2 , S + R 9 A-, P + R 9 R 10 A-, or phenylene, 



wherein/ R~ 



,10 



, and R w are independently selected 



from the grybup consisting of H, alkyl, alkenyl, 
alkynyl, ctfcloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl , and arylalkyl; or 



(in) 



JL U U to eS y „ U c2 O Ifcfi U E* 
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R 1 and R 2 taken together with the carbon to whicl 
they are attached form C 3 -C 10 cycloalkylidene , or 



5 ia 



and R 2A taken together with the carbon to ^hich 
they are attached form C 3 -C 10 cycloalkylidene; 

R 3 , R 3A , R 4 , and R 4A are independently selected from 
the group consisting of H, alkyl, alkenyl, alkVnyl, 

acyloxy, aryl, heterocycle, OR 9 , NR 9 R 10 , SR 9 ,/S(0)R 9 , 



SO2R , and SO3R , wherein R 9 and R 10 are as 
above; or 



jfef ined 



=NR" 



R 3 and R 4 together form =0, =NOR 11 ,/^=S / =NNR 1:L R 12 
or =CR 11 R 12 / or 



3 A 4 A 

R and R together form =0, =N( 



,11 



11 12 

where 
from the g 
alkynyl, 
heterocyc 

cycloalk 
S02R 9 , SO 



=CR 11 R 12 



R 12 are i 




ndepei 



dently selected 
sofsting of H, aLfcyl, alkenyl, 

nyLfelkyl, alkynylalkyl, 
yalkyl, yCarbafelkoxyalkyl , 



SR , S(0)R" 



52R r , CN, hal/gen, oxo, and CONR 9 R 10 , 



wherein R 9 and R 10 are as 
both R 3 and R 4 cannot be 



sfined above, provided that 
I, NH2, and SH, or 



11 1? 
R and R toge 



ir with the nitrogen or carbon 
atom to which they are/attached form a cyclic ring; 

wherein A is a /pharmaceutical^ acceptable anion 
and M is a pharmace/tically acceptable cation; 



,7A 



R 8 , 



,8A 



and R are independently selected 
from the group consisting of hydrogen and alkyl; and 

one or mo/e R x and R** are independently selected 
from the grou/ consisting of H, alkyl, alkenyl, 
alkynyl, poLyalkyl, acyloxy, aryl, arylalkyl, halogen, 



jl o u & « si' » a j e£ u fcs o id: 
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haloalkyl, cyclcalkyl, heterocycle, heterocy/fie , 
polyether, quaternary heterocycle, quaterna 



heteroaryl, OR 



13 NR 13 R 14 , SR 13 , S (O) R 13 / S (0) 2R 13 , 



13 
S03R iJ , 



S + R 13 R 14 A-, NR 13 OR 14 , NR 13 NR 1 ' 



" 5 , N02, C02R 13 , 



CN, OM, S020M, S02NR 13 R 14 / NR 14 C (O) R 1 / C (O) NR 13 R 14 , 



NR 14 C (O) R 13 , C(0)OM, COR 13 , OR 18 , 



(0) n NR 18 , NR 13 R 18 , 



NR 18 OR 14 , N + R 9 R 11 R 12 A , P + R 9 R 1:L R^ 2 A , amino acid, 



peptide, polyp 

wherein aflkyl 
polyalkyl, 
polyether, 



heteroaryl 

n + r 9 r i:l r 12 ' 




de, and carbc/hydrate, 

alkenyl, yalkynyl, cycloalkyl, aryl f 
acyl/oxy, arylalkyl, haloalkyl, 
ete/ocycle, and quaternary 

he/ substituted with OR 9 , NR 9 R 10 , 



>R 9 , S(0)yR 9 , S02R 9 , SO3R 9 , oxo, C02R 9 , 



CN, halogen, CONR 9 R 10 / SO2OM, S02NR 9 R 10 , PCXOR^JOR 1 



P + R 9 R 11 R 12 A t 



S * R 9 R 10i 

,18 



or C (O) OM, and 



wherein R ^ ifs selected from the group consisting 
of acyl, arylalkpxycarbonyl, arylalkyl, heterocycle, 
heterocycle, alJ 

wherein a^cyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, /heterocycle, alkyl quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one 0/ more substituent selected from the group 

consisting of OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A" , SR 9 , S(0)R 9 , 

S02R 9 , /03R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 , SO3R 9 , 

0O2OM/ S02NR 9 R 10 , PO(OR 16 )OR 17 , and C(0)OM, 

'wherein in R x and R**, one or more carbons are 

optionally replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, SO2, 

R 13 A-, PR 13 , P(0)R13, P + R 13 R 14 A-, phenylene, amino 
icid, peptide, polypeptide, carbohydrate, polyether, or 



"*■ *•* «~» o *3» „, o O £$ O C 
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polyalkyl, 

wherein in said polyalkyl, phenylene, amino ac; 
peptide, polypeptide, and carbohydrate, one or moj 



carbons are optionally replaced by O, NR 

9 



N + R 9 I 



A-, 



S, SO, S02, S + R 9 A-, 



PR' 



P + R 9 R 10 A-, or P(0)R 9 ; 



wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with orie or more 
groups selected from the group consisting off alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl^—heterocycle, aryl/alkyl, halogen, 



NR 13 R 14 ' 



oxo, OR 13 , 

NR 13 OR 14 , NR 13 NI 

13 14 
S02NR XJ R . 



SR 



13 1 



S (O) R 



13 



SO: 



(13 



13 
SO3R , 



-4 n 15 



NOb, C02R 



13 



;N, OM, S020M, 



13„14 



C/OINR^R 



P + R 13 R 14 R15i 
R 19 is 



P (OR 13 ) OR 



'(O)OM, Q 



S^R 13 R 14 



13 14 

P (O) R °R ( 



and N + R 9 R 11 R 12 A , 



diyl, alkenj 
diyl, polyejther di 
amino acid, 

diyl, alkene diyl, alky 



elected frpm the qyoup consisting of alkane 
diyl, al^Kyne diyY, polyalkane diyl, alkoxy 
jolyallcoxy diyl, carbohydrate, 
eptidej, polypeptide, wherein alkane 

oiyl, polyalkane diyl, alkoxy 



diyl, polyether diyl, poYyalkoxy diyl, carbohydrate, 
amino acid, and peptide/ polypeptide, can optionally 

7 

have one or more carbon replaced by O, NR 
SO, SO 2 , S + R?R 8 , r ^ 7 ° 8 



nVr 8 



s, 



PR/, P'R'R^, phenylene, heterocycle, 
quatarnary heterocycle, quaternary heteroaryl, or aryl, 

wherein alkane diyl, alkene diyl, alkyne diyl, 
polyalkane diyl/ alkoxy diyl, polyether diyl, 
polyalkoxy diy/, carbohydrate, amino acid, peptide, and 
polypeptide can be substituted with one or more 
substituent ygroups independently selected from the 
group cons/sting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether/ aryl, haloalkyl, cycloalkyl, heterocycle, 
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arylalkyl, halogen, oxo, OR 13 , NR 13 R 14 , 



SR 13 , S(0)Rj 



S02R 13 , S03R 13 , NR 13 OR 14 , 



NR 13 NR 14 R 15 , N02, C02R 1 j/, CN, 



OM, SO2OM, S02NR 13 R 14 ( 



C(0)NR 13 R 14 , C(0)OM, COR/ , 



and 



P (O) R 13 R 14 / P + R 13 R 14 R15A-, P (OR 13 ) OR 14 , S + R 13 R 14 ' 

N + R 9 R 11 R 12 A"; 

wherein one or more R y and R yA are independently 
selected from from the group consisting oi H, alkyl, 
alkenyl, alkynyl, aryl, cycloalkyl, heterocycle, 

quaternary heterocvpie, OR , SR , S (OVR , SO2R , and 



S03R 9 f 

wherein 
and heterocy 
substituent 
group con 
polyethe 

arylalky 

SO2R 13 , S 




yl, alkyn/1, aryl, cycloalkyl, 
bstitutafl with one or more 
f dependently selected from the 
lkyl, alkenyl, alkynyl, polyalkyl, 
alkyl, cycloalkyl, heterocycle, 



oxo, or; 



NR 13 R 14 



SR 13 , S(0)R 13 , 



NR 13 OR 14 



IR 13 NR 14 R 15 , N02, C02R 13 , CN, 



,13„1'4 



OM, S020M, S02NR i "'R J v, 

P + R 13 R 14 R] Vj 



, (0)NR 13 R 14 , C(0)OM, COR 13 , 



13 14 
P(O) R R , 



A-, P(OR 13 )OR", S + R 1J R"A", and 



+ •013^,14-, 



n + r 9 r 11 r 12 a~, 

wherein said a/ikyl, alkenyl, alkynyl, polyalkyl, 
polyether, afyl, bialoalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 



25 



groups selected^ from the group consisting of OR , 
f(0)R 7 , S02R 7 , SO3R 7 , C02R 7 , CN, oxo, 



NR 7 R 8 , SR 7 , 



CONR 7 R 8 , N"^R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyy, heterocycle, arylalkyl, quaternary 

7 8 + 7 8 — 

heterocycle, quaternary heteroaryl, P (0) R R , P R R A , 
and P(o/(OR 7 )OR 8 , and 



JL O O 113 « C ,l :r,U ^ « O fl^ O O O 
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wherein said alkyl, alkenyl, alkynyl, polyalky^, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced jpy 0, 

NR 7 , N*R 7 R 8 A-, S, SO, S02, S + R 7 A-, PR 7 , P(0)R 7 f 



+ 78 

P R R A-, or phenylene. 



10 



99. A compound of claim 98, wherein BP, R 1A , R 2 , 
and R 2A are independently selected from thy£ group 
consisting of H and alkyl. 

100. A compound of\ claim 99, wher/in R 1 , R 1A , R 2 , 
and R 2A are indep^ndentll/ ^selected frqfr the group 
consisting of H/and cJ-C 1Q alkyl. 



15 



101. A cfompouncy of claim 100/ wherein said alkyl 
is a C 2 -C 7 aliyl. 



20 



25 



102. A cWpfeund of claim/LOl, wherein R 1 , R 1A , R 2 , 
and R 2A are independently C 2 -(f A alkyl. 

103. A compound of c^im 102, wherein R 1 , R 1 *, R 2 , 
and R 2A are independently/selected from the group 
consisting of ethyl, n-jpropyl, n-butyl, and isobutyl. 

104. A compound/of claim 98, wherein R 3 , R 3A , R 4 , 
and R 4A are independently selected from the group 
consisting of H anra OR 9 . 



30 



105. A compound of claim 104, wherein R 9 is H. 

106. A jfompound of claim 98, wherein R 7 , R 7A , R 8 , 
and R 8A are 



107 J A compound of claim 98, wherein d and e are 
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independently 1 or 2 . 

108. A compound of claim 107, wherein d ayfa e are 
both 2. 



10 



15 



20 



25 



109. A compound of claim 98, wherein a5ne or more 

R x and one or more R** are independently /elected from 
the group consisting of alkyl, aryl, cy£loalkyl, 
heterocycle, polyalkyl, acyloxy, polye/ther, halogen, 



OR 



13 



NR 13 R 14 , 



NR 13 NR 14 R 15 , N+rVW 



SR 13 , 



S + R 13 R 14 , C0 2 R 13 

wherein alk^ 
polyalkyl, acyl 

substituted wi 
S (O) R 9 , S02R 9 



C(0)R 13 , and N^ 14 C(0)R 13 , 
yl, cycloalKyl, heterocycle, 
polyether, can be further 

4 9 R n R 12 A- f SR 9 , 

R 9 , CN, halogen, CONR 9 R 10 




pVR n R 12 A', 



S + R 9 R 10 A~, or 



more carbons are optionally 



S0 2 OM, S0 2 NR 9 R lf 
C(0)OM, and 

wherein in~"R x , one 
replaced by O, NR 13 , N/R 13 R 14 A-, S, SO, S02, S + R 13 A-, 

PR 13 , P(0)R 13 , P + R 13 rV 5 A-, phenylene, amino acid, 
peptide, polypeptide^, carbohydrate, polyether, or 
polyalkyl, and 

wherein in s/id polyalkyl, phenylene, amino acid, 
peptide, polypeptide , and carbohydrate, one or more 

/ 9 + 9 10 

carbons are optionally replaced by 0, NR , N R R A-, 



S, SO, S02, 



> R V, PR 9 , P + R 9 R 10 A-, or P(0)R 9 , 



30 



110. / compound of claim 98, wherein one or more 

R y and ordk or more R yA are independently selected from 
the group consisting of alkyl, polyether, fluoride, 
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chloride, bromide, iodide, NR 13 R 14 , NR 14 C(0)R 13 , ary 
OR 13 , 

wherein alkyl and polyether can be furthe^ 

:itutec 
heteroaryl . 



substituted with SO3R 9 , N + R 9 R 11 R 12 A , and quaternary 



10 



15 



20 



25 
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111. A compound of claim 98, whereij 



R 



19 



IS 



selected from the group consisting of adkane diyl, 
polyalkane diyl, alkoxy diyl, and polValkoxy diyl, 
wherein alkane diyl and polyalkane d/yl can optionally 
have one or more carbon replaced bwO, NR7 , N+R7R8, S, 
SO, S02, S+R7R8, y^R7 , \P+R7R8, or phenylene. 

112. A cdhpound/IoW claim ill, wherein R 19 is 
selected fronf the gffcup consisting of alkoxy diyl and 
polyalkoxydi/yl wherrain one oj more carbons are 

9 „+«9„10 



optionally replaced, by O, 
,+^9^10 ^ n 9 v --<+ r ,9\10 



N R R- 



S, SO, SO2, 



S R R~ 



P R" 



mylene, amino acid, peptide, 



polypeptide, carbohydra ye , or polyalkyl. 

113. A compound /f claim 112, wherein R 1 , R 1A , R?, 
and R 2A are independently selected from the group 
consisting of H an/ alkyl, 

114. A compound of claim 113, wherein R 3 , R 3A , R 4 , 
and R 4A are independently selected from the group 
consisting ofYH and OR 9 . 

115. y compound of claim 114, wherein R 9 is H. 

116/ A compound of claim 115, wherein R 7 , R 7A , R 8 , 
and R 8A yare each H. 
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117. A compound of claim 116, wherein d and e a^fe 
independently 1 or 2 . 



10 



15 



20 



25 
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118. A compound of claim 117, wherein one Q"r more 

R x and one or more R** are independently selected from 
the group consisting of alkyl, aryl, cycloa: 
heterocycle, polyalkyl, acyloxy, polyether,/ halogen, 
13 



OR 
S + R 13 R 14 



NR 13 R 14 , NR 13 NR 14 R 15 , 



N + R 9 R 11 R 12 A , 



, C02R 13 , NR 14 C(0)R 13 , 



and NR 14 C (( 



'SR 13 , 



>13 



wherein alkyl, aryl, cycloalkyl, >heterocycle, 



polyalkyl , acyloxy, 

substituted with 

S (O) R 9 , S02R 9 , 

S0 2 OM, S0 2 NR 9 R 10 
C(0)OM f and 

wherein i 

replaced by O, NR 




d polyether, cari be further 



R 9 R 10 , N + R 9 ' 



:i R 12 A", 



q 

SR , 



, C02R 9 ,/CN, halogen, CONR 9 R 10 



6 ) OR 17 , 



S + R 9 R 10 A", or 



ne or rafore carbons are optionally 
N'R 13 / 14 A-, S, SO, S02, S + R 13 A-, 



,13 



PR", P(0)R 13 , P'R 



,+„13 r ,14 



A-/, phenylene, amino acid, 



peptide, polypeptide, carbohydrate , polyether, or 

polyalkyl, and 

wherein in said/polyalkyl , phenylene, amino acid, 

peptide, polypeptidye, and carbohydrate, one or more 

, 9 + 9 10 

carbons are optionally replaced by O, NR , N R R A-, 

S, SO, S02, S + RyA-, PR 9 ,. P + R 9 R 10 A-, or P(0)R 9 . 

119. A compound of claim 118, wherein one or more 

R^ and one ofc more R yA are independently selected from 
the group Consisting of alkyl, polyether, fluoride, 

chloride,/bromide, iodide, NR 13 R 14 , NR 14 C(0)R 13 , and 
OR 13 , 



jl o u b u id: *a» ^ n u id: o u u id: 
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121. A compound of the formula (IV) 



/^ = V-(R y >. 



(R y i 





R 4A 
.R3A 

R 1A 
R 8A 



R 7A 



5 wherein 



10 



15 



20 



,1A 



q and r/ are i 
d and e are 
t and \\ are 
R 1 , R 
the group co 
haloalkyl , alkylaryl , 
dialkylamino, alkylth 



ependentYy integers from 0 to 3, 
independently integers from 0 to 2, 
ly integers from 0 to 5, 
independently selected from 
alkyl, alkenyl, alkynyl, 
ylalkyl, alkoxy, alkoxyalkyl, 
(polyalkyl) aryl, and 



id R 



2A 



cycloalkyl , 

wherein alkyl, /alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalk/l, alkoxy, alkoxyalkyl, 
dialkylamino, alk/lthio, (polyalkyl ) aryl , and 
cycloalkyl optionally are substituted with one or more 

9 

substituent se^cted from the group ■ consisting of OR , 



NR 9 R 10 , 



N R R 

>9i 



9 

SR , 



S + R 9 A-. P+R^R^A", S(0)R 



9 10 

CN, halogen, oxo, and CONR^R , 



S02R / SO3R / CO2R" 

where^i alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, polyalkyl, aryl, and cycloalkyl 



optional/y have one or more carbons replaced by 0, NR" 



JL o a 6 s s: 9 7 . o s a S O 2 
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N 



+ R 9 R 10 A-, S, SO, S02/ S + R 9 A-, P + R 9 R 10 A~, or phenylei 



,10 



wherein R^, R , and R w are independently selected 
from the group consisting of H, alkyl, aikenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, and arylalk^fl.; or 

R 1 and R 2 taken together with the carbon yo which 
they are attached form C 3 -C 10 cycloalkylidene V or 

and R 2A taken together with the carb/n to which 



they are attached form C 3 -C 10 cycloalkylideDie; 



>1A 



R 3 , R 3A 
the group cons, 

acyloxy, a 
9 

SO2R , and 
above; or 



=NR" 




4A are independently /selected from 
H, alkyl, alkenyfl., alkynyl, 



le, OR 9 , NR 9 R 1( 



SR 9 , SfOlR 9 , 



rein R 9 and R 10 afre as defined 



form =0, /NOR 



11 



=S, =NNR 



11 0 12 



and 



=NNR 



11«12 



=NR 



9 



ogether forM =0, =N0R 



or ^CR^R 12 ^ 
,12 



11 



wherein R" 1 " 1 " and R - ^ a/e independently selected 
from the group consisting^ of H, alkyl, alkenyl, 
alkynyl, aryl, arylalky/, alkenylalkyl, alkynylalkyl, 
heterocycle, . carboxyal/yl , carboalkoxyalkyl , 



cycloalkyl, cyanoalk^ 
S02R 9 , SO3R 9 , C02* 9 /, 



OR' 



NR 9 R 10 , 



SR , S(0)R , 



CN, halogen, oxo, and CONR 9 R 10 , 



wherein R" and R^f are as defined above, provided that 

annot be OH, NH2, and SH, or 



both R 3 and R 4 



R 1 and R together with the nitrogen or carbon 
f 

atom to whic# they are attached form a cyclic ring; 

wherein A is a pharmaceutically acceptable anion 
and M /s a pharmaceutically acceptable cation; 



jl o u ca it* e; "-sii x „ a e o e a a 
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R , R 7A , R , and R 8A are independently selected 
from the group consisting of hydrogen and alkyl; a^d 

one or more R x and R** are independently selected 
from the group consisting of H, alkyl, alkenyl,, 
alkynyl, polyalkyl, acyloxy, aryl, arylalkyl , /nalogen, 
haloalkyl, cycloalkyl, heterocycle, heterocy/le, 
polyether, quaternary heterocycle, quaternary 
,13 



heteroaryl, OR 



NR 13 R 14 , SR 13 , S (O) R 13 ,/s (0) 2R 13 



S03R 13 , S + R 13 R 14 A-, NR 13 OR 14 , NR 13 NR 145 



- 5 , N02, C02R 13 , 



13„14 



CN, OM, SO2OM, S02NR" L "R 

14 13 
NR X ^C (O) R ±J 

NR 18 OR 14 , 
peptide, p 
where 
polyalkyl, 
polyether , 

heteroaryl 



N + R 9 R 11 R 12 A 




, NR 14 C(0)R 
OR 18 , 



13 / C (O) NR 13 R 14 / 
^0) n NR 18 , NR 13 R 18 , 



9 9 
SR , S(0)R^ 



9 11 1 ?L — 
R R /& , amino acid, 

carboh/drate , 

al/ynyl, cycloalkyl, aryl, 

cylo»y, arylalkyl, haloalkyl, 

ro/ycle, and quaternary 

bstituted with OR 9 , NR 9 R 10 , 

9 9 9 

SO2R , SO3R , oxo, CO2R , 



CN, halogen, C0NR 9 R 1C \ 



r020M, S02NR 9 R 10 , PO (OR 16 ) OR*V 



P + R 9 R 1:L R 12 A , S + R 9 R 10 A",/ or C(0)OM, and 



„18 . 
wherein R is 



elected from the group consisting 
Sarbonyl, arylalkyl, heterocycle, 



of acyl, arylalkoxye 
heterocycle, alkyl/ 

wherein acyl/ arylalkoxycarbonyl , arylalkyl, 
heterocycle, heterocycle, alkyl quaternary heterocycle, 
and quaternaryyheteroaryl optionally are substituted 
with one or mqrre substituent selected from the group 



OR 9 , NR 9 R 10 , N + R 9 R 1:L R 12 A~, 



SR 9 , S(0)R 9 , 



consisting oi 

S02R 9 , S03^, oxo, C02R 9 , CN, halogen, CONR 9 R 10 , SO3R 9 , 



jl u o to « id: yi ./ „ a e o s I 
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S020M, SO2NR 9 R 10 f 



PO(OR 16 )OR 17 



wherein in R x and R x 



and C(0)0M, 
one or more carbons a: 



optionally replaced by 0, NR 



iJ N + R 13 R 14 A-, S,/S0, SO2, 



+ 13 13 
S R A- , PR , 



P(0)R13, P + R 13 R 14 A-, phenylem 



rlyethe 



amino 

r, or 



acid, peptide, polypeptide, carbohydrate, p 
polyalkyl , 

wherein in said polyalkyl, phenylene/ amino acid, 
peptide, polypeptide, and carbohydrate, tfne or more 

/ Q 

carbons are optionally replaced by O, K7#i " 
S, SO, SO2, 



N + R 9 R 10 A-, 



+ 9 9 
S R A-, PR , 



P + R 9 R 10 A-, 



P (O) R ; 



Jterocycle 



wherein quaterna 
heteroaryl are optionally \substitu 
groups selected fr 
alkenyl, alkynyl, /polyaiLk 
haloalkyl, cycloalkyl, /neterocy/l 



roup co 
pol; 



nd quaternary 
d with one or more 
feisting of alkyl, 
ether, aryl, 
e, arylalkyl, halogen, 



oxo, OR 13 , 

13 14 
NR-^OR , 

S02NR 13 R 14 , 



13 , 
NR 13 NR" 



S(0)y 



13 



13 
SO2R , 



SO3R 



13 



N02, £02 R 



13 



CN, OM, SO2OM, 



C (O) NR 13 R 14 , 



>)0M, COR 



13 



P (O) R 



13^14 



P + R 13 R 14 R 15 A", 

>19 



P (OR 13 ) OR 14 



S*R 13 R 14 A" 



and N R R 



9^11^12,,- 



R 1 * is selected fronf the group consisting of alkane 
diyl, alkene diyl, alk/ne diyl, polyalkane diyl, alkoxy 
diyl, polyether diyl , /polyalkoxy diyl, carbohydrate, 
amino acid, and pept/de, polypeptide, wherein alkane 
diyl, alkene diyl, ilkyne diyl, polyalkane diyl, alkoxy 
diyl, polyether dLyl, polyalkoxy diyl, carbohydrate, 
amino acid, and oeptide polypeptide, can optionally 

have one or moref carbon replaced by O, NR 7 , N + R 7 R 8 , S, 



SO, SO 2 , S + R 7 1 



7 +78 

PR , P R R , phenylene, heterocycle, 



quatarnary heterocycle, quaternary heteroaryl, or aryl, 

wherein/ alkane diyl, alkene diyl, alkyne diyl, 
polyalkane yfliyl, alkoxy diyl, polyether diyl, 



JL U U Va tt x* S «; U rdl U 3d U cf 
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polyalkoxy diyl, carbohydrate, amino acid, peptide, ai 
polypeptide can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polya/kyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocyc/e, 



arylalkyl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , 



OR 13 , 



S02R 



13 



SO3R 



13 



13„„14 



NR^-'OR 
13„14 



13„ n 14 n 15 



NR'-'NR-^R 



N02, CO/R 



13 



CN, 



OM, SO2OM, S02NR- LJ R 



13„14 



C (0)NR 1J R 



,13 



13 14 
P (0) R R , 

N + R 9 R 1:L R 12 A _ , 



P + R 13 R 14 R15A-, P(OR 13 )OR 14 , S*R 13 




, C(0)OM, /OR" 

A", and 



»kenyl, alkynyl, polyalkyl, 

cycloalkyl,/ and heterocycle 
with one 0/ more substituent 



group consisting of OR , 

1 J 1 
SO3R , ZO2R , CN, oxo, 



wherein said 
polyether, aryl, 
can be further s 

groups selected 

NR 7 R 8 , SR 7 , S(O) 

CONR 7 R 8 , N + R 7 R 8 R 9 A^^alkyjS^alkerfyl / alkynyl, aryl, 
cycloalkyl, heterocycle, arylal/yl, quaternary 

heterocycle, quaternary heterg&ryl, P(0)R 7 R 8 , P + R 7 R 8 A~, 
and P(O) (OR 7 ) OR 8 , and 

wherein said alkyl, alifenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl/ cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by O, 



NR 7 , N + R 7 R 8 A-, S, SO, S< 
+ 78 

P R R A-, or phenylei 



fz, S + R 7 A-, PR 7 , P(0)R\ 



122. A compound/ of claim 121, wherein R 1 , R 1 *, R 2 , 
and R 2A are independently selected from the group 
consisting of H ana alkyl. 



30 



123. A compound of claim 122, wherein R 1 , R 1 *, R 2 , 
and R 2 * are independently selected from the group 



i ES 
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consisting of H and C^-C^ alkyl. 

124. A compound of claim 123, wherein said aJyfcyl 
is a C 2 -C 7 alkyl. 

125. A compound of claim 124, wherein R 1 , JR 1 *, R 2 , 
and R^ are independently C 2 -C 4 alkyl. 



10 



126. A compound of claim 125, wherein R l , R 1 *, R 2 , 
and R 2 * are independently selected from the/ group 
consisting of ethyl, n-propyl, n-butyl, and isobutyl. 



15 



.aim 125, whej 



fein R 3 , R 3A , R 4 , 



127. A compound o 
and R 4A are independently s i elected frojtf the group 
consisting of H and/uR 9 



128. A compoAnd of c^wim 127, /wherein R 9 is H. 



20 



12 9. A comi 
and R 8A are H. 



bund of qlaim li 



., wherein R 7 , R 7A , R 8 , 



130. A compoi 
independently 1 or 2 



of cl\in/ 121, wherein d and e are 



25 



131. A compound of c]yaim 130, wherein d and e are 
both 2. 



30 



132. A compound oy claim 121, wherein one or more 

R x and one or more R^/are independently selected from 
the group, consisting /of alkyl, aryl, cycloalkyl, 
heterocycle, polyall/yl, acyloxy, polyether, halogen, 



OR 13 , NR 13 R 14 , NR 1 " 



t 14 R 15 , N + R 9 R n R 12 A-, SR 13 , 



S + R 13 R 14 , C02R 13 ,/NR 14 C(0)R 13 , and NR 14 C(0)R 13 , 

wherein alkyl, aryl, cycloalkyl, heterocycle, 



j. u u En « c* "3» y ,„ a e o s o =* 
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polyalkyl, acyloxy, and polyether, can be further 
substituted with OR 9 , NR 9 R 10 , N + R 9 R 1:L R 12 A~, 
S(0)R 9 , S02R 9 , S03R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 



,+ T ,9„Hnl2.- 



+ R 9 R 10 A-, or 



S0 2 0M, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P R R R A , 
C(0)0M, and 

wherein in R x , one or more carbons/are optionally 



replaced by O, NR 13 , N + R 13 R 14 A-, S, 



/, SO2, S + R 13 A-, 



PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene,/ amino acid, 
peptide, polypeptide, carbohydrate,/ polyether, or 
polyalkyl, and 

wherein i^f sa\d polyalkyl, dnenylene, amino acid, 
peptide, polypeptide, and carboj/ydrate , one or more 

carbons are 




y replaced by O, NR 9 , N + R 9 R 10 A-, 



S, SO, SO 



P + r7r 10 A-, or P(0)R 9 . 



>und of clAim 121, wherein one or more 
\ J 

ire \R yA aref independently selected from 
the group cdTTs'isting ofAlkyl, polyether, fluoride, 

chloride, bromide, iod/de, NR 13 R 14 , NR 14 C(0)R 13 , and - 

13 



OR 

wherein alkyl a/d polyether can be further 

substituted 'with S 
heteroaryl . 



,R 9 , 



N + R 9 R 1:I R 12 A , and quaternary 



25 



30 



134. A compound of claim 121, wherein R is 
selected from "bne group consisting of alkane diyl, 
polyalkane divQ., alkoxy diyl, and polyalkoxy diyl, 
wherein alkan£ diyl and polyalkane diyl can optionally 
have one or itiore carbon replaced by O, NR7, N+R7R8, S, 
SO, S02, S+yR7R8, PR7 , P+R7R8, or phenylene- 



A O 0682 9 7' . O 2 O S O 2 



SRL 6071 
(C-3021/2) 



566 



135. A compound of claim 134, wherein 



is 



selected from the group consisting of alk/xy diyl and 
polyalkoxydiyl wherein one or more carbons are 

9 +910 

optionally replaced by 0, NR , N R R / S, SO, S02, 

+910 9+910 
S R R , PR , P R R , phenylene, amino acid, peptide, 

polypeptide, carbohydrate, or polyaakyl. 



10 



136. A compound of\ claim 134, wherein R 1 , R 1A , R 2 , 
and R 2A are independent!^ selected from the group 
consisting of w and almyl. 



15 



137. A compound 6t clafim 136, wherein R 3 , R 3A , R 4 , 
and R 4A are inhepende/tLy ysel^eted from the group 
consisting of \H andr OR 9 

138. A compound pt claim 137, wherein R 9 is H. 



20 



139. A compound of claim 138, wherein R 7 , R 7A , R 8 , 
and R 8A are each \y. 

140. A compound of claim 139, wherein d and e are 
independently /l or 2. 



JL U U ib H k* "31 y m O E! O 8 O iS 




5 



PEG = 3400 molecular weigift polyethylene glycol polymer chain 
142. A compound of formula (V) 



i o 01 a s e «g :z „ o 5 o s o s 
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\f rom 0 to /4 ; 
from 0 t</ 3; 

pendent Yy integers from 0 to 2; 
from o/to 4; 
from jo to 5; 

a^e independently selected from 
alkyl, alkenyl, alkynyl, 
alkyl, alkoxy, alkoxyalkyl, 
(polyalkyl) aryl, and 



wherein 
q is an i. 
r is a 
d and 
t is 
u is 
R\ 

the group 
haloalkyl, 

dialkylamino, alkyl thi 
cycloalkyl, 

wherein alkyl, Alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalky/, alkoxy, alkoxyalkyl, 
dialkylamino, alkyJlthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 

substituent selected from the group consisting of OR 9 , 

NR 9 R 10 , N + R 9 R 10 RyA-, SR 9 , S + R 9 A-. P + R 9 R 10 R n A-, S(0)R 9 , 

S02R 9 , SO3R 9 , /c02R 9 , CN, halogen, oxo, and CONR 9 R 10 , 

wherein/alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoixyalkyl , polyalkyl, aryl, and cycloalkyl 

optionally/have one or more carbons replaced by 0, NR 9 , 



(V) 



:±oo!&ee>9: 



IS! 
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N + R V°A-, S, SO, S0 2 , S + R 9 A-, P+rVV, Qr phenyl V, 
wherein R 9 , R 10 1 / 



, and R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, alkyl ammoniumalkyl, and arylalk/u or 

R 1 and R 2 taken together with the carbon/to which 
they are attached form C 3 -C 10 cycloalkylidenZ or 

R 1 * and R 2 * taken together with the ca/bon to which 
they are attached form C 3 -C 10 cycloalkylidene; 

d3 o3A -r,i _ , / 



R , R 



R\ and R 4A are independently selected from 



the group consisting of H, alkyl, alkenyl, alkynyl, 
acyloxy, aryl, hete 



S0 2 R 9 , and S0 3 R 9 , y 
above; or 



whereijn R 9 and 



10 , SR 9 , S(0)R 9 , 
are as defined 



R 3 and R 4/ 



together 



=NR 9 , or ^CrY 1 ™ 12 
R 3A a J n 4A 



=nor 1:l , 



=S, =NNR R 



Hr,12 



or 



?orm =0, =NOR 

;i2 



11 



=NNR il R : " 

wherein R" and RV are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, aryla/kyl, alkenylalkyl, alkynylalkyl, 
heterocycle, carbo*yalkyl , carboalkoxyalkyl , 

cycloalkyl, cyano/lkyl, OR 9 , NR 9 R 10 , S R 9 , S(0)R 9 , 

9 

, CN, halogen, oxo, and CONR 9 R 10 , 

10 



S02R 9 , SO3R 9 , 



wherein R 9 an/ R- are as defined above, provided that 
both R and A 4 cannot be OH, NH2, and SH, or 
11 / 2.2 

R and R together with the nitrogen or carbon 
atom to Which they are attached form a cyclic ring; 

wherein A~ is a pharmaceutical^ acceptable anion 
and M/is a pharmaceutical^ acceptable cation; 
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R , R 7A , R 8 , and R 8A are independently selected 
from the group consisting of hydrogen and alkyl; ahd 

one or more R x and R** are independently se/ected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, polyalkyl, acyloxy, aryl, arylalkyl/halogen, 
haloalkyl, cycloalkyl, heterocycle, heterocVcle, 
polyether, quaternary heterocycle, quaternary 

heteroaryl, OR 13 , NR 13 R 14 , S R 13 , S (O) R 13 /S (0) 2 R 13 

SO3R" 



13 . S + R 13 R 14 A-, NR 13 OR 14 , NR^NR 1 ' 



NO2, C02R 13 , 



CN, OM, S0 2 OM, S0 2 NR 13 R 14 , NR 14 C(0)R 1 j/ C (O) NR 13 R 14 , 
NR14C(0)R13, CfOJOM^COR 13 , OR 18 , / 0 ) n NR 18 , NR 13 R 18 



NR 18 OR 14 



n+rV 1 - 



+ 9 11 

P R R R/^A , amino acid, 



peptide, polypeptide, Ind carbohydrate, 

wherein alfcvl. affienyl, adkynyl, cycloalkyl, aryl, 

k, acyl/xy, arylalkyl, haloalkyl, 
heter/Scycle, and quaternary 
heteroaryl can^be ^rt>5e^4fubstituted with OR 9 , NR 9 R 10 , 
SR^, S (O) 

CN, halogen, CONR 9 R 1( y S0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , 
P + R 9 R : 



alikyl, i 
polyalkyl, hetdrocycl 
polyether, quaternd. 



S*R 9 R 10 f, or C(0)OM, and 



wherein R 18 il selected from the group consisting 
of acyl, arylalko&ycarbonyl, arylalkyl, heterocycle, 
heterocycle, alM, 

wherein ac/yl, arylalkoxycarbonyl , arylalkyl, 
heterocycle, /eterocycle, alkyl quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one oy more substituent selected from the group 
consistii 



of OR 9 , NR 9 R 10 , N+rVVV, 



S0 2 R 9 , 



SR 9 , S(0)R 9 , 



9 Q 
)3R , oxo, C0 2 R , CN, halogen, CONR 9 R 10 , 



SO3R 9 , 



.1. o o e. a: e 9 y „ a s o s a e 
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SO2OM, S02NR 9 R 10 , PO (OR 16 ) OR 17 , and C(0).OM, 



wherein in R x and R** 
optionally replaced by O, NR 



one or more carbons/ are 
13 



SO, SO2, 



S + R 13 A" 



PR 



Xi P(0)R 13 , P + R 13 R 14 A-, phenylehe, amino 



acid, peptide, polypeptide, carbohydrate, ypolyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylei/e, amino acid, 
peptide, polypeptide, and carbohydrate/ one or more 

carbons are optionally replaced by O. 
S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-/or P (O) R 9 ; 

wherein quaternary heterocyc/e and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected f rpHK the group /consisting of alkyl, 
alkenyl, alkynyl/po}.yalkyl, pfolyether, aryl, 

heter/cycle, arylalkyl, halogen, 



haloalkyl, eye 

oxo, OR 13 , 

NR 13 OR 14 , 

S02NR 13 R 14 
„+„13„14 




(O)R 13 , 
C0 2 R 13 , 
C(0)0M, COR- 



,13 



13 
SO3R , 



13 14 
PfOJR^R , 



P R^R^RISA-, P(OR 13 )/R", S*R 13 R"A-, and N+rW 2 ^", 



>19 



is selected /from the group consisting of alkane 
diyl, alkene diyl, /alkyne diyl, polyalkane diyl, alkoxy 
diyl, polyether d/yl, polyalkoxy diyl, carbohydrate, 
amino acid, and Peptide, polypeptide, wherein alkane 
diyl, alkene diyl, alkyne diyl, polyalkane diyl, alkoxy 
diyl, polyethe>r diyl, polyalkoxy diyl, carbohydrate, 
amino acid, arid peptide polypeptide, can optionally 
have one or/ more carbon replaced by O, NR 7 , 

,2 J R i R e _ 7 



N + R 7 R 8 , S, 



SO, SO^, STR'R 0 , PR ' , P + R 7 R 8 , phenylene, heterocycle, 
quatarna/y heterocycle, quaternary heteroaryl, or aryl, 

wherein alkane diyl, alkene diyl, alkyne diyl, 
polyalkane diyl, alkoxy diyl, polyether diyl, 



1, 0 O & S S "3 7' „ O 5 O i 
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polyalkoxy diyl, carbohydrate, amino acid, peptide, 
polypeptide can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 

arylalkyl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , 



S02R 13 , S03R 13 , 



NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , 



OM, S020M, S02NR 13 R 14 i 



C(0)NR 13 R 14 , C(0)OM/COR 



r (0)R 13 , 



13 
13 



, CN, 



.13„14 



,+„13„14 



f3 R 14 A~, and 



P(0)R"R^, P R J -~'R ir, R15A-, P (OR 13 ) OR 14 , S* 
N + R 9 R 11 R 12 A"; 

wherein one or more R y and R yA ar/ independently 
selected from from the group consisting of H, alkyl, 
alkenyl, alkynyl^a-ryl , cycloalkyl/ heterocycle, 

quaternary het^rocycjle, OR 9 , SR 9 / S (O) R 9 , S02R 9 , and 
SO3R 9 , / I 

wherein/ alkyll alkenyl, /alkynyl , aryl, cycloalkyl, 
and heterocy&le c^n\ja£---6iib's£ituted with one or more 
substituent gWaps independently selected from the 
group consisting of alky/, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloaJ/cyl, cycloalkyl, heterocycle, 

(0)R 13 , 

NR 13 NR 14 R 15 , N02, C02R 13 , CN, 



arylalkyl, halogen, 0/0, OR 13 , NR 13 R 14 , SR 13 , S 



S02R 13 , S03R 13 , NR^OR 14 



OM, SO2OM, S02NR 1 /r 14 , C(0)NR 13 R 14 



C(0)OM, COR 13 , 



13„14 



P(0)R""'R 
N + R 9 R n R 12 A -, 



PR 



'R 14 R 15 A , P(OR 13 )OR 14 , S + R 13 R"A-, and 



wherein/said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, Aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

groups selected from the group consisting of OR 7 , 

SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R 7 , C0 2 R 7 , CN, oxo, 



NR 7 R 8 
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CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, ary/, 
cycloalkyl, heterocycle, arylalkyl, quaternary / 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , P /f R 7 R 8 A~, 
and P(0) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, dolyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, an/ heterocycle 
can optionally have one or more carbons replaced by O, 

NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 ,/p(0)R\ 
+ 78 

P R R A-, or phenylene. 

143. A compound of claim 142, /wherein R 1 , r", r 2 , 
and R 2A are independently selected^ from the group 
consisting of H and aNlkyl, 

144. A sfompound df clain/l43, wherein R 1 , R w , R 2 , 
and R 2 * are /ndependfently selected from the group 
consisting/of H ar^sf Cj-C^ gZkyl . 

145. K^cpmpound of/claim 144, wherein said alkyl 
is a C 2 -C 7 alkyl. 



146. A compound of claim 145, wherein R 1 , R", R 2 , 
and R 2A are independently C 2 -C 4 alkyl. 

147. A compound of claim 14 6, wherein R 1 , R 1 *, R 2 , 
and R^ are independently selected from the group 
consisting of /ethyl, n-propyl, n-butyl, and isobutyl. 

148. A/ compound of claim 142, wherein R 3 , R 3A , R 4 , 
and R 4A are/ independently selected from the group 
consisting of H and OR 9 . 



199. A compound of claim 14 8, wherein R 9 is H. 
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150. A compound of claim 142, wherein R 7 , R 7A , 
and R 8A are H. 

151. A compound of claim 142, wherein d ^nd e are 
independently 1 or 2 . 



152. A compound of claim 151, whereipf d and e are 
both 2. 

153. A compound of claim 142, wherein one or more 

R and one or more R** are independently selected from 
the group consisting of alkyl, aryl,/cycloalkyl, 
heterocycle, polyalkyl, acyloxy, polyether, halogen, 



OR 



13 



NR 



13 0 14 



NI 



t 14 R 15 , 



N R" 



,13 



S + R 13 R 14 , C02l 

wherein 
polyalkyl, a/ 

substituted 



NI 



*C (0) R 



13 



SR J 

id NR 14 C(0)R 13 , 
lkyl/ aryl, cy/floalkyl, heterocycle, 
:yloxy/J and polVether, can be further 



ith 



N + R 9 R 11 R 12 A , SR 9 , 



PO (( 



(16 



) OR 



17 



+tj9 0 11—12,— c + D 9 D io 



S(0)R*, S02R^, S03R 9 , /xo, CO2R 9 , CN, halogen, CONR 9 R 10 

SO,OM, SO,NR 9 R 10 , 
C(0)0M, and 

wherein in 



P R^R 



S*R*R AU A-, or 



one or more carbons are optionally 
replaced by 0,/NR 13 , N + R 13 R 14 A-, S, SO, S02, S + R 13 A-, 



PR 13 , P(0)R 13 



P + R 13 R 14 A-, 



phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl/ and 

wherein in said polyalkyl, phenylene, amino acid, 
peptide/, polypeptide, and carbohydrate, one or more 

carbofts are optionally replaced by O, NR 9 , N + R 9 R 10 A-, 

S, /o, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A-, or P(0)R 9 . 
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154. A compound of claim 142, wherein one or more 

R y and one or more R yA are independently selected frx^m 
the group consisting of alkyl, polyether, fluorid^, 

chloride, bromide, iodide, NR 13 R 14 , NR 14 C (O) R 13 ,/and 
OR 13 , 

wherein alkyl and polyether can be further 

substituted with SO3R 9 , N + R 9 R 11 R 12 A^, anc/ quaternary 
heteroaryl . 



10 



15 



20 



155. A compound of claim 142, wherein R 19 is 
selected from tHe grbup consisting /of alkane diyl, 
polyalkane diva, alkoxy diyl, and/polyalkoxy diyl, 
wherein alkane diyl Mjtid polyalkame diyl can optionally 
have one or /more caibon replaced by O, NR7, N+R7R8, S, 
SO, S02, S+^R7R8, PR|, P+R7R8/or phenylene. 



156. A compou^c\of cL^im 155, wherein R 19 is 
selected f^om th^f groupczbnsisting of alkoxy diyl and 
polyalkoxydiji wherein pne or more carbons are 

S, SO, SO2, 



optionally replaced b/ O, NR 9 , N + R 9 R 10 , 



S + R 9 R 10 



y + 9 

PR , P R R7 , phenylene, amino acid, peptide, 
polypeptide, carbohydrate, or polyalkyl 



25 



157. A compound of claim 156, wherein R 1 , R 1A , R 2 , 
and R 2 * are independently selected from the group 
consisting oy H and alkyl. 



30 



158. A compound of claim 157, wherein R 3 , R 3A , R 4 , 
and R 4A a/e independently selected from the group 
consist/ng of H and OR 9 . 



.59. A compound of claim 158, wherein R 9 is H. 
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10 



15 



160. A compound of claim 159, wherein R 7 , R 7A , Ry^ 
and R 8A are each H. 

161. A compound of claim 160, wherein d 
independently 1 or 2 . 

162. A compound of claim 161, having tzfie formula 




PEG = 3^r00 molecular weight polyethylene glycol polymer chain 

163. A pharmaceutical composition comprising an 
anti-hyperlin/idemic condition effective amount of a 
compound of /formula (I) of claim 1, and 

a phai4tiaceutically acceptable carrier. 

16V. A pharmaceutical composition comprising an 
anti-atmerosclerotic effective amount of a compound of 
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lent 



a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substii 

groups selected from the group consisting of OR 7 ,, 

NR 7 R 8 , SR 7 , S(0)R 7 , S0 2 R 7 , S0 3 R ? , C0 2 R 7 , CN, ^ , 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl , /aryl , 
cycloalkyl, heterocycle, arylalkyl, quaterna/y 

heterocycle, quaternary heteroaryl, P(0)R 7 * 



P + R 7 R 8 R 9 A~, 



and P(0) (OR 7 ) OR 8 , and 



wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyi, and heterocycle 
can optionally have^ene or more carbons replaced by 0, 



NR 7 , N + R 7 R 8 A-, 



SO, 402, S + R 7 A- 



,13 



PR 
,14 



P(0)R\ 



and R 15 are 



P R R A-, or /henylehe, and R 1 "/ R- 

independently selected from th£ group consisting of 
hydrogen, aylkyl, alkenyl, alkynyl, polyalkyl, aryl, 

/kyl, heterocycle, heteroaryl, 
^ycle, quaternary heteroaryl, and 
rlalk\ ' 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polya/kyl optionally have one or more 



arylalkyl, 

quaternary! 

quaternary 



carbons replaced by 



NR" 



N + R 9 R 10 A-, S, SO, S0 2 , 



^r^lJ 



S R A", PR , P^R^A-, P(0)R b , phenylene, 
carbohydrate, ami^o acid, peptide, or polypeptide, and 

R , R 14 , /nd R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of sulfoalky]/, quaternary heterocycle, quaternary 
heteroaryl/oR 9 , NR 9 R 10 , N+rVW, SR 9 , S(0)R 9 , 
S02R 9 , S0/r 9 , oxo, C0 2 R 9 , CN, halogen, C0NR 9 R 10 , S0 2 0M, 
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S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P+rW^-, S + R 9 R 10 A-, a, 
C (O)OM, 

wherein R 16 and R 17 are independently selec/ed 

from the substituents constituting R 9 and M; o; 
14 15 

R * and R , together with the nitrogen/atom to 
which they are attached, form a cyclic ring/ and 
R is hydroxy; and 

7 8 / 

R and R are independently select/d from the 

group consisting of hydrogen and alkyl/ and 

one or more R x are independent}/ selected from the 
group consisting of H, alkyl, alkerfyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalky^^eterocyole, heteroaryl, 



13 



polyether, quatern 
heteroaryl, OR 
S0 3 R 13 , S + R 13 R 14 A+, NR XJ OR J 




r terocyjzfle, quaternary 



■ 3 , S(0)R 13 , S(0) 2 R 13 , 
, NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , 



CN, OM, S0 2 0M, S0 2 NR 13 R 14 / NR 14 C(0)R 13 , C(0)NR 13 R 14 



NR 14 C(0)R 13 , C(0)OM, CO; 
NR 18 OR 14 , H + RW 2 



13 , OR 18 , S(0) n NR 18 , NR 13 r18, 
p+ R 9 R ll 12,- 

f k k R A , ammo acxd, 



peptide, polypeptide/ and carbohydrate, 

wherein alkyl/ alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, hetero/ycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can/be further substituted with OR 9 , NR 9 R 10 , 
nWW/ sr9/ S(0)r 9, S02r9/ S03r9 ^ qxo ^ c02r9 ^ 

CN, haloge/, CONR 9 R 10 , S 0 2 0M, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , 
pW *' S + R 9 R 10 A-, or C(0)OM, and 



wt 



,18 



f ein is selected from the group consisting 

of ac/1, arylalkoxycarbonyl, arylalkyl, heterocycle, 
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heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkylv 
heterocycle, heteroaryl, alkyl, quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from ftie group 
consisting of OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 a", 

S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, C^R 9 R 10 , so 3 R 9 , 
S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , and C (tf) OM, 

wherein in R x , one or more carbons are optionally 
replaced by O, NR 13 , N + R 13 R 14 A -, S/ SO, S0 2 , S + R 13 A~, 



, S(0)R y , 



,13 



,13 



p + R 13 D 14 a 

f k k a-, phenylene, ammo acid, 



PR", P(0)R" 

peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and Carbohydrate, one or more 
carbons are optionally replaced by O, NR 9 , N + R 9 R 10 A~, 
S, SO, S02TnS + R 9 A-, Pr/ P + R 9 R 10 A-, or P(0)R 9 ; 

wh^reinjquaternary heterocycle and quaternary 
^ryl/kte optionally substituted with one or more 
groups^ selected fr6m the group consisting of alkyl, 
alkenyi^lScynyl J polyalkyl, polyether, aryl, 
haloalkyl, cyclczfelkyl, heterocycle, arylalkyl, halogen, 



hetero 



oxo, OR 13 , NR 1 



>R 14 , SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , 



NR 13 OR 14 , MI 



• 3 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, OM, S0 2 OM, 



S0 2 NR 



13^14 



C(0)NR 13 R 1 ' 



C(0)0M, COR 



13 



13^14 



P(0)R XJ R 



P + R 13 R 14 ^ 5 «- 



,13, 



, P(OR^)OR 14 , S + R 13 R 14 A", and 



OH, /or SH; 



rovided that both R 5 and R 6 cannot be hydrogen, 
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provided that when R 5 is phenyl, only one of R 1 



R is H; or 

a pharmaceutically acceptable salt, solvate, />r 
prodrug thereof . 



170. A compound of formula I: 




R 6 R 5 



wherein: 
q is 1 or 2; 
n is 2; 
R 1 and R 2 are each alk/l; 
R 3 is hydroxy ; 
R 4 and R 6 are hydrogyen; 
R 5 has the formula (II) 





(I) 



(II) 



(R y )t 



wherein t is an integer from 0 to 5; 
one /or more R y are OR lJ 

rV is selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, aryl, 
aryL&lkyl , cycloalkyl , heterocycle , heteroaryl , 
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quaternary heterocycle, quaternary heteroaryl, an; 
quaternary heteroarylalkyl; 
13 

said R alkyl, alkenyl, alkynyl, arylalk^l, 
heterocycle, and polyalkyl groups optionally/have 
or more carbons replaced by 0, NR 9 , N*R 9 R 10 A'/s, SO, 
S*R 9 A", PR 9 , P*R 9 R 10 A\ P(0)R 9 , phenylene, carbohydrate, 
amino acid, peptide, or polypeptide; 



one 
S0 2 , 



,13 



is optionally substituted with one or more 



groups selected from the group consisting of 
sulfoalkyl, quaternary heterocycle, /quaternary 



heteroaryl, OR 9 , NR 9 R 10 , nWW 



S(0)R , SO,R 9 



S0 3 R 9 , oxo, C0 2 R\ CN, halogen, CONR 9 R 10 , S0 3 0M, SO^NR'r 1 



PO(OR 16 )OR x 



id C(0)OM, 



wherein A" is a pharmaceutical ly acceptable anion, 
and M is a pharmaceutical^ Acceptable cation, 



R 9 and R 10 are independently 



selected from the 



group consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl , aryl , acyl , ^heterocycle, ammoniumalkyl , 
arylalkyl, and alkylamrjtoniumalkyl ; 

R 11 and R 12 are independently selected from the 
group consisting of A, alkyl, alkenyl, alkynyl, aryl, 



lalkyl, alkenyWlkyl , alkynylalkyl , heterocycle, 




car£oalkoxyalkyl , cycloalkyl , 



(O)R 9 , S0 2 R 9 , SO,R 9 , CO.R 9 



CN 



cyanoalkyl, 
halogen, 



wherein R 9 and R 10 are as defined 



that both R 3 and R 4 cannot be OH, 



NH 2< 



together with the nitrogen or carbon 
atom to w&ich they are attached form a cyclic ring; and 



'and R 17 are independently selected from the 



substijtuents constituting R 9 and 
and R 8 are hydrogen; and 



M; 
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one or more R x are independently selected from t)fe 
group consisting of alkoxy, alkylamino and 
dialkylamino; or 

a pharmaceutically acceptable salt, solvate /or 
prodrug thereof. 

171. A compound of claim 170 wherein rV and R 2 are 
each n-butyl, 

172. A compound of claim 171 wherein t is 1, R y 
is OR 13 , and R 13 is as defined in claim yl70. 

173. A compound of claim 172 /Wherein one or more 
rX are independently selected frojrf methoxy and 
dimethylamino . 

174. A compound of cla/m 172 wherein R x is 
dimethylamino , 

175. A compound otf claim 172 wherein: 
t is 1; 

R y is para-OR 13 ; ^hd 
R 13 is as defined in claim 170, 

176. A compbund of claim 172 wherein; 
t is 1; 

R y is met^-OR 13 ; and 

is aJ defined in claim 170. 

177. / A compound of claim 172 having the 4R,5R 
configuration . 




X78. A compound of claim 170 having the 
structural formula: 



i006BiE!'9:7 .05 




180. A compound of formula (I) : 



j. o o as s e 9 7 o s: o b o ^ 



SRL 6071 
(C-3021/2) 



587 



10 



15 



20 




R 4 



(I 



R 5 

wherein: 

q is an integer from 1 to 4 ; 

n is an integer from 0 to 2; 

12 / 
R and R are independently/selected from the 

group consisting of H, alkyl, sZkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (po/yalkyl) aryl, and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkfoxy, alkoxyalkyl, 
dialkylamino, alkylthio/ (polyalkyl) aryl, and 
cycloalkyl optionally /re substituted with one or more 
substituents selectee/ from the group consisting of OR 9 , 



NR 9 R 10 



n + r 9 r 10 rV- 

9 



SR 9 , s + rV°a-. p+rWV, 

9 9 
, C02R , CN, halogen, oxo, and 




S(0)R 3 , S02R , SO/R 
CONR 9 R 10 , 

wherein a/kyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl) aryl, and cycloalkyl 
optionally bfave one or more carbons replaced by 0, NR 9 , 
N+r9r1 ° A "A SO, S02, S + R 9 A-, P + R 9 R 10 A-, or phenylene, ' 
whe/ein R 9 , R 10 , and R w are independently selected 
from th4 group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
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ammoniumalkyl, arylalkyl, carboxyalkyl, 

carboxyheteroaryl , carboxyheterocycle , 

carboalkoxyalkyl, carboxyalkylamino, heteroaryl/lkyl, 

heterocyclylalkyl, and alkylammoniumalkyl; or 

12 / 
R and R taken together with the carbon/to which 

they are attached form C 3 -C 10 cycloalkyl; 

R 3 and R 4 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, heterocycle, OR 9 , NR 9 R 10 ,/sR 9 , S(0)R 9 , 



S02R , and SO3R , wherein R 9 and R 10 



are' as defined 



above; or 

R and R 4 together form =0, = 



N0R 



11 



=S, =NNR XJ -R 



11^12 



=NR" 



or =CR 



wherein R 11 and R 12 are independently selected 



from the group consisting of h/ alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alk/nylalkyl, alkynylalkyl, 
heterocycle, carboxValkyl , carboalkoxyalkyl, 
cycloalkyl ,/cyano^lkyl, OR; 

C02R-', CN, 

and i3^ u ^aii' As defined above, provided that 



NR 9 R 10 . 



S02R 9 , SO3A 9 



wherein R 



SR 9 , S(0)R 9 , 



lalogen, oxo, and CONR 9 R 10 , 



both R and^T cannot/be OH, NH 2 , and SH, or 



R 11 and R 12 toe 



lethej 



sr with the nitrogen or carbon 
atom to which they/are attached form a cyclic ring; 



is aryl 

a; 



lbstituted with one or more 0R 13a , 



wherein Rf a is selected from the group consisting 
of polyether, /aryl, alkylarylalkyl, 
al kylheteroa/ylal kyl , al kylheterocyclylalkyl , 
heterocyclylalkyl, heteroarylalkyl, quaternary 
heterocyclylalkyl, alkylammoniumalkyl, and 
carboxya/kylaminocarbonylalkyl , 
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,13a 



is optionally substituted with one or moi 



groups selected from the group consisting of hydroxy, 
amino, sulfo, carboxy, alkyl, carboxyalkyl, f 
heterocycle, heteroaryl, sulfoalkyl, quaternary 

heterocycle, quaternary heteroaryl, quat< „ 

heterocyclylalkyl, quaternary heteroarylalkyl, 
guanidinyl, OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 a", SR 9 /s(0)R 9 , 
S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CQNR 9 R 10 , S0 2 OM, 



S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , P+rVW, 



/+ R 9 R 10 A-, and 



C(0)OM, 

wherein A is an pharmaceutical^ acceptable anion 
and M is a pharmaceutical^ acceptable cation, 

wherein R 16 and R 17 are independently selected 

from the substi^Jetits constituting R 9 and M; and 

R is sadecte'd \f rom the/group consisting of H, 
alkyl, alkenyl, aftkynyl, aryl, cycloalkyl, heterocycle, 

quaternary ^heter^cycle^QR^ 0 , S R 9 , S(0)R 9 , S0 2 R 9 , and 
SO3R 9 , 

whereiri~~alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups/ independently selected from the 
group consisting/of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl/ haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 

13 , NR 13 R^, SR 13 , S(0)R 13 , 



heteroaryl, halogen, oxo, OR 



S0 2 R 



13 



,13 



SO/R^, NR 13 0R 14 , NR^NR^R 15 , N q 2 , C0 2 R 



13^14^15 



,13 



CN, 



S0 2 NR 13 R 14 , C(0)NR 13 R 14 , C{0)OM, COR 13 , 



OM, S0 2 0 

NR 13 C(Oy( 14 , NR 13 C(0)NR 14 R 15 , NR 13 C0 2 R 14 , OC(0)R 13 , 
OC(0)n/ 13 R", NR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR 14 R 15 / 
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10 



15 



20 



25 



30 



NR 13 S0 7 NR A *R 



14 D 15 



13 14 
P(0)R ±o R , 



pVWV, 



p(or 13 )or; 



S + R 13 R 14 A~, and N + R 9 R 11 R 12 A , 
wherein: 

A"* is a pharmaceutically acceptable ani/n and M is 
a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyaltfyl, 
polyether, aryl, haloalkyl, cycloalkyl, ^and heterocycle 
can be further substituted with one or /more substituent 

/ 7 

groups selected from the group consisting of OR , 
NR 7 R 8 , SR 7 , S(0)R 7 , S02R 7 , SO3R 7 , 



Q02 R f CN ' oxo, 



CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 



heterocycle, quaternary hetero. 



iryl, P (O) R 7 R 8 , 



P + R 7 R 8 R 9 A , and> 



8 



P (0)/«5R' )ORV and 



wherein s 
polyether, aryl, h^fJ.oalky 
can optionall 



NR 7 , N + R 7 R 8 A-, 



SO, 



enyl, alkynyl, polyalkyl, 
cycloalkyl, and heterocycle 
r more carbons replaced by O, 

S + R 7 A-, PR 7 , P(0)R 7 , 



.13 



,14 



and R"^ are 



P R R A-, or phenylene, and R , R J 
independently seleci/ed from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, /arylalkyl, alkylarylalkyl, 
alkylheteroaryl/lkyl, alkylheterocyclylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, /quaternary heteroaryl, heterocyclylalkyl, 
heteroaryla/kyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkylammoniumalkyl, and 
carboxyal/fcylaminocarbonylalkyl, 

wherrein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 

carbo/is replaced by O, NR 9 , N + R 9 R 10 A-, S, SO, SO2, 



J. O O & B H 9 "7 . o e o s o s 
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S + R 9 A", PR 9 , P + R 9 R 10 A-, P(0)R 9 , phenylene, carbohydrate^ 

amino acid, peptide, or polypeptide, and / 

„13 D 14 . _15 . / 

' ' anca R are optxonally substituted >with 

one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carbokyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylal/kyl , 
guanidinyl, 



OR 9 , 



NR 9 R 10 



S02R 9 , 



SO3R , oxo, CO2R 



N + R 9 R 11 R 12 A", 



S (O) R" 



CN, halogen,/ CONR 9 R 10 , SO2OM, 



S02NR 9 R 10 , 
C(0)OM, 



PO(OR 16 )OR 17 



S + R 9 R 10 A-, and 



1 P, 

wherein R an< 

from the substitueni 

R 13 and R 14 , 
which they are attacl 
heterocycle thatl. 



\are independently selected 
,9 



« y 1 -' 1 " i-iLuying R"' and M; or 
vuycLiiex with/ the nitrogen atom to 
a mono- or polycyclic 

substituted with one or 
more radicals selected frbm the group consisting of 
oxo, carboxy and quaternary salts; or 

14 15 / 

R * and R , together with the nitrogen atom to 

which they are attached, form a cyclic ring; and 

R 30 is selecteci from the group consisting of alkyl, 

alkenyl, alkynylVcycloalkyl, aryl, acyl, heterocycle, 

ammoniumalkyl, adkylammoniumalkyl , arylalkyl, 

carboxyalkyl, yz4rboxyheteroaryl, carboxyheterocycle, 

carboalkoxyaLkyl, carboxyalkylamino, heteroarylalkyl, 

heterocyclylalkyl, and alkylammoniumalkyl; and 

7 / Q 

R arid R are independently selected from the 
group co/sisting of hydrogen and alkyl; and 

T e or more rX are independently selected from the 
group/consisting of H, alkyl, alkenyl, alkynyl, 



;! O O 6 S S 9 7' . O S O S O SI 
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polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl^ 
polyether, quaternary heterocycle, quaternary 



heteroaryl, OR 



13 



NR 



13„14 



SR 



13 



S(0)R 



13 



'(0)2R 13 , 



SO3R 13 , 



S + R 13 R 14 A-, NR 13 OR 14 , NR^NR^R 1 ^ N0 2 , C0 2 R 13 , 



CN, OM, S020M, S02NR 13 R 14 , NR^CfOJR 1 



f (0)NR 13 R 14 , 



NR14C(0)R13, C(0)0M, COR 13 , OR 18 , S(o/ n NR 18 , NR 13 R 18 , 

NR 18 OR 14 , nW^A", pV R ll R %,, minQ acid , 
peptide, polypeptide, and carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy^ arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can 



N + R 9 R 11 R 12 A" 



SR- 



(0)R- 



CN, halogen,/ C0NRi 9 R 



10 



bstituted with OR 9 , NR 9 R 10 , 
S02R 9 , SO3R 9 , oxo, C02R 9 , 
?D 2 OM, S02NR 9 R 10 , PO(OR 16 )OR 17 , 
or C (O) OM, and 



,18 



wherein R " is Selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, 

wherein acy/, arylalkoxycarbonyl, arylalkyl, 
heterocycle, he/eroaryl, alkyl, quaternary heterocycle, 
and quaternary/heteroaryl optionally are substituted 
with one or more substituents selected from the group 
consisting jbf OR 9 , NR 9 R 10 , N + R 9 R 11 r 12 a" 



SR 9 , S(0)R 9 , 



S0 2 R , SO/R , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 3 R 9 , 
S0 2 OM, sb 2 NR 9 R 10 , PO(OR 16 )OR 17 , and C(0)OM, 



lerein in R x , one or mo 



re carbons are optionally 



replaced by 0, NR 13 , N + R 13 R 14 A-, S, SO, S0 2 , S + R 13 A~, 
PR 1 , P(0)R 13 , P+R 13 R 14 A -, phenylene, amino acid, 
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10 



15 



20 



25 



30 



peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl, 

wherein in said polyalkyl, phenylene, amir/o acid, 
peptide, polypeptide, and carbohydrate, one o/ more 



r R 9 R 10 A", 



/quaternary 



carbons are optionally replaced by O, NR 9 , 
S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 R 10 A -, or P(^R>; 

wherein quaternary heterocycle and 
heteroaryl are optionally substituted Ath one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocycle/ arylalkyl , halogen, 



oxo, OR 13 , NR 13 R 14 



SR 13 , SIOIR 1 /, S0 2 R 13 , S0 3 R 13 , 



NR 13 OR 14 . 
S0 2 NR 13 R 14 , 



NR 13 NR 14 R 15 , 



N02, CC 



,13 



, CN, OM, S020M, 



C(0)NR 13 R 14 , C(0/0M, COR 13 , P(0)R 13 R 14 



P + R 13 R 14 R 15 A-, 



N + R 9 R 11 R 12 A" 



P(0R 13 )0R 14 ' 



S + R 13 R 14 A-, and 




a pha/hnace^tically/ acceptable salt, solvate, or 
prodrug thereof. 



181. "WT compound of claim 180 wherein. 

R 5 is pheny/ substituted with OR 13a ; 

R 13a is independently selected from the group 
consisting of/polyether, alkylarylalkyl, 
alkylheteroa^ylalkyl, alkylheterocyclylalkyl, and 
carboxyalkylaminocarbonylalkyl ; and 



R 



13a 



is optionally substituted with one or more 



groups fTelected from the group consisting of carboxy, 
quaternary heterocycle, quaternary heteroaryl, and 



NRV 



182 



A compound of claim 180 wherein n is 1 or 2, 
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183. A compound of claim 180 wherein R 7 and R 8 aie 
independently selected from the group consisting of 
hydrogen and alkyl. 

184. A compound of claim 180 wherein R 7 an/3 R 8 are 
hydrogen. 

185. A compound of claim 180 wherein Br and R 4 are 
independently selected from the group cons/sting of 
hydrogen and OR 9 . 

18 6. A compound of claim 18 0 whe/ein R 3 is 
hydrogen and R 4 is hydroxy. 



187. A compound of claim 18(/ wherein one or more 
R x are independentlyy^^cted fr^n the group consisting 
of OR 13 and NR 13 R 14 . 



18 8. A comp 
R x are independent 1 
dimethylamino . 




m 180 wherein one or more 
;d from methoxy and 



189. A compound c/f claim 180 wherein R 1 and R 2 are 
independently selecte/ from the group consisting of 
hydrogen and alkyl. 

190. A compound of claim 180 wherein R 1 and R 2 are 
independently selected from the group consisting alkyl. 

191. A /Compound of claim 180 wherein R 1 and R 2 are 
the same alkyl. 



192./ A compound of claim 180 wherein R 1 and R 2 are 
each n-bi/tyl. 
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15 



193. A compound of claim 180 whereii 
n is 1 or 2; 
R 1 and R 2 are n-butyl; 
R 3 and R 6 are hydrogen; 
R 4 is hydroxy; 
R 7 and R 8 are hydrogen; and 

one or more R x are independently selected from 
methoxy and dimethylamino. 



194 
formula : 



A compound of claim 180 having the structural 



Bu 
Bu 





o o 

N H^C0 2 H 

A compound of claim 180 having the structural 



xx>- 



9. 

o 




CY 



A compound of claim 180 having the structural 



:i O O 6. S 5 "9 7" . a 2 o B a £* 
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o P 
*s*. 



Me 2 N 



0. 



Bu 
Bu 



''OH 




197 
formula: 



A compound of claim 18/f having the structural 



Me 2 N' 



.Bu 
■Bu 



*6h 



CO z H 
N^/ C ° 2H 




I 



198, 
formula: 



A compound of claim 18 0 having the structural 



O P 




Me 2 N 




Bu 
Bu 




19! 
f ormul< 



O N=/ C0 2 H 

A compound of claim 180 having the structural 
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Me 2 N 




/-C0 2 H 



C0 2 H 



200. 
formula: 



A compound of claim 180 having the structural 



O P 



Me 2 N' 



3U 

•Bu 



R = PEG 1000 



201. A compound of formula (I) 



10 





A 



R 2 
R 3 



(I 



R 6 R 5 

whereii 

q is An integer from 1 to 4; 
n is/ an integer from 0 to 2; 
1 / 2 

R /and R are independently selected from the 
group Consisting of H, alkyl, alkenyl, alkynyl, 
haloaikyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dial/kylamino, alkylthio, (polyalkyl) aryl, and 
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cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, haloal] 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, aAd 
cycloalkyl optionally are substituted with/one or more 
substituents selected from the group con/isting of OR 9 , 



NR 9 R 10 



n + rWa-, 



SR 9 , S + R 9 R 10 A-. P + - 



S(0)R 9 , S0 2 R 9 , S0 3 R 9 , C0 2 R 9 , CN/ hal/gen, oxo, and 
CONR 9 R 10 , 

wherein alkyl, alkenyl, alky/yl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl viryl , and cycloalkyl 
optionally have one or more ca/bons replaced by O, NR 9 , 
N + R 9 R 10 A-, S, SO, S0 2 , s + R 9 a/ pWV, or phenylene/ 

wherein R" 
from the group 
alkynyl, cyc)6a: 
ammoniumal] 
carboxyhet/ 
carboalkoxyalky] 
heterocycf 



R 10 , and 



are independently selected 
H, alkyl, alkenyl, 
acyl, heterocycle, 
carboxyalkyl, 
'heterocycle, 
^xyalkylamino, heteroarylalkyl, 
-alkylammoniumalkyl; or 

together with the carbon to which 
they are attached /orm C 3 -C 10 cycloalkyl; 

independently selected from the 
group consisting 7 of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, /heterocycle, OR 9 , NR 9 R 10 , S R 9 , S(0)R 9 , 
S02R 9 , and 
above; or 



R 1 anl 



SC/ 3 R , wherein R 9 and R 10 are as defined 



R 3 a, 



together form =0, =NOR 1:L , =s, =NNR 11 R 12 , 



=NR- 



or /=CR 11 R 12 , 

wherein R 11 and R 12 are independently selected 



:i a a e» e e "3 ?" « o e a e u cf 



SRL 6071 

(C-3021/2) 599 



10 



15 
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25 



30 



from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl, alkynylal] 
heterocycle, carboxyalkyl, carboalkoxyalkyl, 



'1, 



NR 9 R 10 , 



SR , S(O) 



cycloalkyl, cyanoalkyl, OR ! 

S0 2 R 9 , S03R 9 , C0 2 R 9 , CN, halogen, oxo, and C$ 
wherein R 9 and R 10 are as defined above, 



9 n 10 



provided that 



3 4 
both R and R cannot be OH, 



NH 



2 ' 



and SH,/or 



11 12 
R and R together with the nit] 

atom to which they are attached form 

~5 



gen or carbon 
cyclic ring; 

13b 



is aryl substituted with on<=/ or more OR 
1 3b 

wherein R is selected from 7 the group consisting 
of alkyl, alkenyl, alkynyl, polya4kyl, polyether, aryl, 
arylalkyl, alkylarylalkyl , alky/heteroarylalkyl , 
alkylheterocyclylalkyl, cycloaftkyl, heterocycle, 
heteroaryl, quaternary heter/cycle, quaternary 
heteroaryl, heterocyclylalkyl, heteroarylalkyl, 
quaternary heterocyclylalkyl, quaternary 
heteroarylalkyl, alkylam/oniumalkyl, and 



carboxyalky 
13b 



raminocarbor 



is 



rboxfl 



bstitul 



lalkyl, 

ed with one or more groups 
from/t)he gr^up consisting of hydroxy, amino, 
oxyalkyl, heterocycle, heteroaryl, 
ary heterocyclylalkyl, quaternary 
br guanidinyl, and 

R u is selected from the group consisting of H, 
alkyl, alkenyl/ alkynyl, aryl, cycloalkyl, heterocycle, 



R 

selected 
sulfo, c 
sulf oalk 
heteroary 
,6 



ralkyl, 



quaternary hi 

,9 



,30 



S02R 9 , 



and 



:erocycle, OR"", SR-', S (O) R : 

S03R : ^ 

where&n alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
'1 can be substituted with one or more 



heteroa: 



JL U IS fe » «yi y * hj -id: O » u 
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substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocyc: 
arylalkyl, quaternary heterocycle, quaternary 



heteroaryl, halogen, oxo, OR 



13 . nr 13 r14, sr 13 , 



S02R 13 , 



S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , 



)2R 13 , CN, 



OM, S020M, S02NR 13 R 14 , C(0)NR 13 R 14 , C (O) 0M,/C0R 13 , 
NR 13 C(0)R 14 , NR 13 C(0)NR 14 R 15 , NR 13 C0 2 R 14 , OC(O) 
0C(0)NR 13 R 14 , NR 13 S0R 14 , NR 13 S0 2 R 14 , NR 13 SONR i4 R!* 3 , 



NR 13 S0 2 NR 14 R 15 , P(0)R 13 R 14 , P + R 13 R 14 R 15 A~ 



13 14 
P(0R ±J )0R , 



wherein ; 



and N R R 



+ D 9 D 11 0 12„- 



A is a pharmaceutically acceptable anion and M is 
a pharmaceutically acceptable cat/ion, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cy/loalkyl, and heterocycle 
can be further substituted wi/h one or more substituent 

groups selected from the gradp consisting of OR 7 , 
NR 7 R 8 , SR 7 , S( 



CONR 7 R 8 , 



N + R 



cycloalkyl , 
heterocycle, 




S02R 7 ,/S03R 7 , C02R 7 , CN, oxo, 

I, alkyl, alkenyl, alkynyl, aryl, 
y 5*y arylalkyl, quaternary 
e'rnacy heteroaryl, P(0)R 7 R 8 , 



P + R 7 R 8 R 9 A", and P (O) /or 7 ) OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and het erocycle 
can optionally hafve one or more carbons replaced by O, 

NR 7 , N + R 7 R 8 A-, L SO, S0 2 , S + R 7 A-, PR 7 , P(0)R 7 , 



13 



,14 



and R 15 are 



P R R A-, or jShenylene, and R 
independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
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polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalkyl , 
cycloalkyl, heterocycle, heteroaryl f quaterr/ary 
heterocycle, quaternary heteroaryl, heteroafyclylalkyl, 
heteroarylalkyl, quaternary heterocyclyla/kyl, 
quaternary heteroarylalkyl, alkylammonit^rialkyl, and 
carboxyalkylaminocarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl , /arylalkyl , 
heterocycle, and polyalkyl optionally have one or more 



carbons replaced by O, NR S 



N + R 9 R 10 ' 



i~, S, SO, S02, 



S + R 9 A', 



9 

PR , 



P + R 9 R 10 A-, P(0)R 9 , 



phfenylene, carbohydrate, 
amino acid, peptide, or polypeptide, and 



R 13 , 



,14 



,15 



R , and R J are opt/onally substituted with 
one or more groups selected f/om the group consisting 
of hydroxy, amino, sulfo, ca/boxy, alkyl, carboxyalkyl, 



Lf oalkyl, quaternary 



heterocycle, heteroaryl, si 

heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl , 
guanidinyl, OR' 



NR 9 R 10 



SR 9 , 



S02R , SO3R ,/oxc 

S02NR 9 R 10 
C (O) OM, 

whereil 



CN, halogen, CONR 9 R 10 , 



DC 



(11 



,17 



P + R 9 R 10 R 11 A- 



S + R 9 R 10 A-, 



S(0)R*, 

SO2OM, 
and 



3nd R are independently selected 



from the substiti/ents constituting R 9 and M; or 



R and R 14 ,/ together with the nitrogen atom to 
which they are /attached form a mono- or polycyclic 
heterocycle tlrtat is optionally substituted with one or 
more radicals? selected from the group consisting of 
oxo, carboxy and quaternary salts; or 
14 J 15 

R arid R , together with the nitrogen atom to 
which the# are attached, form a cyclic ring; and 
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R 



30 



is selected from the group consisting of aukyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heteroycycle, 
ammoniumalkyl, alkylammoniumalkyl, arylalkyl, 
carboxyalkyl, carboxyheteroaryl , carboxyheter/cycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroa/rylalkyl, 

heterocyclylalkyl, and alkylammoniumalkyl; And 
7 g / 

R and R are independently selected/f rom the 
group consisting of hydrogen and alkyl; And 

one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl / alkynyl , 
polyalkyl, acyloxy, aryl, arylalkyl, /halogen, 
haloalkyl, cycloalkyl, heterocycle ,/heteroaryl, 
polyether, guaternary heterocycle/ quaternary 
heteroaryl, OR 13 , NR 13 R 14 , SR 13 ,/s (0) R 13 , S(0) 2 R 13 , 



SO3R 



13 , S + R 13 R 14 A-, NR 13 OR 14 



,13 K1T ,14 r ,15 



,13 



CN, OM, S020M, S02NR 13 R 14 , 



IR J " J NR' L ' , R iJ , NO2, C02R- , 
* 4 C(0)R 13 , C(0)NR 13 R 14 , 



NR14C(0)R13, C(0)OM, COR 13 ,/ 0 R 18 , S(0) n NR 18 , NR 13 R 18 



NR 18 OR 14 



N + R 



2 A' 



peptide, pol 

wherei 
polyalkyl, 
polyether, 




P7R 9 R 11 R 12 A~, 



amino acid, 
, and carbohydrate, 

[alkenyl, alkynyl, cycloalkyl, aryl, 
cle/ acyloxy, arylalkyl, haloalkyl, 
nary/heterocycle, and quaternary 



heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 



N + R 9 R 1:l r 12 a", 



SR 9 „ 



{0)R 9 , S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , 



CN, halogen, CONR^R 10 , S0 2 0M, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 



P + R 9 R 11 R 12 A-. 



, 9 10 - 

R R A , or C(0)OM, and 



(18 



wherein £ xo is selected from the group consisting 
of acyl, aryialkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl J alkyl , 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
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heterocycle, heteroaryl, alkyl, quaternary heterocycle 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the groi 
consisting of OR 9 , NR 9 R 10 , N + R 9 R 1:L r 12 a", SR 9 , S(O)^ 9 



S0 2 R 9 , S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 
S0 2 OM, S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , and C(0)OM, 



SO3R- 



wherein in R*, one or more carbons areybptionally 



replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, 



sW. 



PR 13 , P(0)R 13 



P + R 13 R 14 A-, phenylene, ai 



lino 



acid, 

peptide, polypeptide, carbohydrate, po/yether, or 
polyalkyl, 

wherein in said polyalkyl, phe/ylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced /by O, NR 9 , N + R 9 R 10 A~, 
S, SO, S0 2 , S + R 9 A-, PR 9 , P + R 9 r/°A-, or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally s/bstituted with one or more 
groups selectedn^rom the group consisting of alkyl, 

polyalkyl, polyether, aryl, 
kyl, /heterocycle, arylalkyl, halogen, 



alkenyl, al 
haloalkyl, fc 



oxo, OR 13 , 
NR 13 OR 14 , 




NR 



S0 2 NR 13 R 14 , C(0)NJ 



P + R 13 R 14 R 15 A", 
N^^^R^,- 



■ 3 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 , 
/5 -i o 

, N0 2 , C0 2 R , CN, OM, S0 2 0M, 

fl3 R 14 , C(0)0M, COR 13 , P(0)R. 13 R 14 , 



(OR-^JOR 



A 



and 



fox 



a pharm/ceutically acceptable salt, solvate, or 
prodrug thereof. 



202/ A compound of claim 201 wherein: 
Ryis phenyl substituted with OR 1 



j 13b. 



1. 0 O & 8 H 91 7 . O 5 O 8 O E! 
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5 13b 



is independently selected from the group 
consisting of alkyl, quaternary heteroarylalkyl, 
quaternary heterocyclylalkyl ; and 

-5 13b - 



is substituted with one or more groups/selected 
from the group consisting of hydroxy, heterocvcle, 
heteroaryl, and guanidinyl. 

203. A compound of claim 201 wherein/n is 1 or 2, 



10 



204. A compound of claim 201 wherein R 7 and R 8 are 
independently selected from the group consisting of 
hydrogen and alkyl. 



15 



20 



25 



205. A compound of claim 201 ^herein R 7 and R 8 are 
hydrogen. 

206. A compound of claim 2:01 wherein R 3 and R 4 are 
independently selected from the group consisting of 
hydrogen and OR 9 . 



207. A 
hydrogen and 



208. 
R x are ind 
of OR 13 and 




pnd of c/aim 201 wherein R 3 is 
hydroxy 



ound o'f claim 201 wherein one or more 
:ly selected from the group consisting 



30 



2 09. A compound of claim 201 wherein one or more 
R x are independently selected from methoxy and 
dimethylamino . 



35 



210. A /compound of claim 201 wherein R 1 and R 2 are 
independently selected from the group consisting of 
hydrogen arid alkyl. 



±0066297' -OSOSOe 
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211. A compound of claim 201 wherein R 1 and R 2 are 
independently selected from the group consisting alWl. 

212. A compound of claim 201 wherein R 1 and/R 2 are 
the same alkyl. 

213. A compound of claim 201 wherein Ryand R 2 are 
each n-butyl . 



10 



15 



20 



214. A compound of claim 201 wherei; 
n is 1 or 2; 
R 1 and R 2 are n-butyl; 
R 3 and R 6 are hydrogen; 
R 4 is hydroxy; 

R 7 and R 8 are hydrogen; and 

one or more R x are independently selected from 
methoxy and dimethylamino . 



A/dompound of claim 201 having the structural 




216. A co/npound of claim 201 having the structural 
formula : 



JL O O 6 e 2 *3i 7 „, O 5 01 S O E5 
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15 



o P 



Me. 



Bu 
Bu 




217 
formula : 



A compound of claim 201 having the/structural 



Me : 



0 



Bu 
Bu 



218 



A efompjpund of formula (I) 




.N^NH 2 
NH 



n 



A 



R 8 

R 2 
R 3 



(I 



P 6 

wherein : 

q is an int/eger from 1 to 4; 
n is an integer from 0 to 2; 

R 1 and Br are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, /alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylam^no, alkylthio, (polyalkyl) a'ryl, and 
cycloalk) 



JLOl 



leosoe 
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wherein alkyl, alkenyl, alkynyl, haloalkyl, y 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 

substituents selected from the group consisting of OR* r 



NR 9 R 10 , 



N+R 9 R 10 R W A-, 



SR- 



S^R 9 R 10 A-. P + R 9 R 1 % 11 A" j 



S(0)R 9 , S02R 9 , S03R 9 , C02R 9 , CN, halogei 
CONR 9 R 10 , 



oxo, and 



wherein alkyl, alkenyl, alkynyl , /alkylaryl , 
alkoxy, alkoxyalkyl, ^polyalkyl ) aryl/ and cycloalkyl 

optionally have one/or mare carbon/ replaced by O, NR 27 , 



N + R 9 R 10 A-, S, SO, 
q 

wherein R , 
from the group c< 
alkynyl, cycloalk\ 
ammoniumalkyl , ar; 



>10 



'R^A , or phenylene, 



aftd R w ar 



independently selected 
isistijfig of H,/ alkyl, alkenyl, 
, heterocycle, 
)Oxyalkyl , 



cai 



carboxyheteroaryl , carboxyhe4:erocycle, 

carboalkoxyalkyl, carboxyal/xylamino, heteroarylalkyl, 
heterocyclylalkyl, and all^ylammoniumalkyl ; or 

1 2 

R and R taken together with the carbon to which 
they are attached form £ 3 -C 10 cycloalkyl; 
3 4 

R and R are independently selected from the 



group consisting of 



alkyl, alkenyl, alkynyl, 



acyloxy, aryl, hete/ocycle, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 
9 9 

S02R , and SO3R , /herein R 9 and R 10 are as defined 



above; or 
n 3 



=NR- 



and R 
or ^CR 1 



together form =0, =NOR 1:L , =S, =NNR 11 R 12 , 
1/12 

r 9 

11 12 

and R are independently selected 



wherein 

from the gro£p consisting of H, alkyl, alkenyl, 



1, 0 O & S 5 9 7' .., O S! O S O 5 
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alkynyl, aryl, arylalkyl, alkenylalkyl, alkynylalky^ 
heterocycle, carboxyalkyl, carboalkoxyalkyl , 

cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 1C \ 



SR 9 , S(0)R 9 (/ 



9 9 9 of i n 

SO2R , SO3R , CO2R , CN, halogen, oxo, and CONR^R , 

9 10 

wherein R and R are as defined above, proyided that 
both R 3 and R 4 cannot be OH, NH,, and SH, 01 



atom to which they are attached form a cyclic ring; 



10 



15 



20 



13b 

wherein R is selected from tbfe group consisting 
of alkyl, alkenyl, alkynyl, polyalkyl, polyether, aryl, 
arylalkyl, alkylarylalkyl , alkylheteroarylalkyl, 
alkylheterocyclylalkyl, cycloalkVi, heterocycle, 
heteroaryl, quaternary heterocy/le, quaternary 
heteroaryl, heyerocyclylalkyl,/ heteroarylalkyl, 
quaternary he^rocyoi^lalkyl / quaternary 
heteroarylalkyl, alwylammon/umalkyl, and 
carboxyalkylajminoca/bonyla^kyl , 



R 13b is 



.ituted/with one or more groups 

,9a 



selected from the group/ consisting of OR^ a , NR 9a R 10 , 



N + R 9a R 11 R 12 A" < 



SR 9a , 



(O)R 



9a 



9^ 

S02R , 



S03R 9a , C02R 9a , 



CONR 9a R 10 1 



S02NR 9a R 1 ' f 



P+R^V^-, and S + R 9a R 10 A-, 



25 



30 



wherein A is/ an pharmaceutically acceptable anion 
and M is a pharmaceutically acceptable cation, and 

9cv 

wherein R 7 is selected from the group consisting 
of carboxyalky/, carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, and carboxyalkylamino; 
6 

R is selected from the group consisting of H, 
alkyl, alkehyl, alkynyl, aryl, cycloalkyl, heterocycle, 

quaternary heterocycle, OR 30 , SR 9 , S(0)R 9 , S02R 9 , and 



;i. O O S S 5 9 7" . O 5 O B O 
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S03R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl 
heterocycle, quaternary heterocycle, and quaternary, 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 

heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , SR~ 3 , S 



SO2R 



13 



SO3R 



13 



13^14 



NR-^OR 
13 D 14 



13 MD 14„15 



NR NR 



1 "? 

(0)R~, 



?2, C02R 13 , CN, 



OM, SO2OM, S02NR X -'R 



13„14 



C (O) NR R 



C(OQOM, COR 



13 



NR 13 C(0)R 14 , NR 13 C(0)NR 14 R 15 , NR 13 C0 2 R 14 , 0(^(0) R 13 , 
OC(0)NR 13 R 14 , NR 13 SOR 14 , NR 13 S0 2 R 14 , NR I3 s/nR 14 R 15 , 



NR^SC^NR^R 15 , P(0)R XJ R 



>14 D 15 



13„14 



P + R 13 R 14 < 



■ 5 A , P(OR 13 )OR 14 , 



S + R 13 R 14 A- ( 

wherein: 



and N 



A is a p 
a pharmaceuti 
said alk 




ttcally/acceptable anion and M is 
eptabl^ cation, 

kynyl, polyalkyl, 
polyether, aryl>4riloalkyl/, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

groups selected from ttj4 group consisting of OR 7 , 
NR 7 R 8 , SR 7 , S(0)R 7 , 



)2R ? , SO3R 7 , C02R 7 , CN, oxo, 



CONR 7 R 8 , N + R 7 R 8 R 9 A-/ alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heteroCycle, arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P(0)R 7 R 8 , 

P + R 7 R 8 R 9 A", anc/p(0) (OR 7 )OR 8 , and 

wherein </aid alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, a£yl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by O, 



1.1 



16 6297" . OS OS OH 
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NR 7 , N + R 7 R 8 A-, S, SO, S0 2 , S + R 7 A-, PR 7 , P(O)r), 

P + r 7 r 8 A-, or phenylene, and R 13 , R 14 , and are 
independently selected from the group cons/sting of 
hydrogen, alkyl, alkenyl, alkynyl, polyal/kyl, 
polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclyValkyl , 
cycloalkyl, heterocycle, heteroaryl, Quaternary 
heterocycle, quaternary heteroaryl, bieterocyclylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyl , 
quaternary heteroarylalkyl, alkylammoniumalkyl , and 
carboxyalkylaminocarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 

carbons replaced by 0, NR 9 , 



R 9 R 10 A-, S, SO, S02, 



S + R 9 A", 



PR" 



P + R 9 R 10 A-, P 



R 9 , phenylene, carbohydrate, 



amino acid, peptide, or polypeptide, and 



R 13 , 



R 14 , and R 15 axe optionally substituted with 



one or more groups selected from the group consisting 
of hydroxy, amino, su/fo, carboxy, alkyl, carboxyalkyl , 
heterocyjzrTe\ heteroa/yl, sulfoalkyl, quaternary 



hetero 
heter 



ifycle, 
cyclyl 



guani/dinyl^ 

S02R] 

S02NR >i 
C (O)OM, 



quater/hary heteroaryl, quaternary 
;lkyl,/ quaternary heteroarylalkyl, 



OR" 



NR 9 R 10 , 
C02R 9 , 



N + R 9 R 11 R 12 A , 



SR , S(0)R 



9 



PO/(OR 16 )OR 17 . 



CN, halogen, CONR 9 R 10 , SO2OM, 
P + R 9 R 10 R n A-, S + R 9 R 10 A-, and 



wherein R and R are independently selected 

f 9 
from the ysubstituents constituting R and M; or 

R 13 y4nd R 14 , together with the nitrogen atom to 

which t^hey are attached form a mono- or polycyclic 

heterocycle that is optionally substituted with one or 



.1 01 0 6 S 5 9 7' „ 01 2 O S Q 5 
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more radicals selected from the group consisting pi 
oxo, carboxy and quaternary salts; or 

:om to 

which they are attached, form a cyclic ring;/and 

R 30 is selected from the group consisting of alkyl, 

alkenyl, alkynyl, cycloalkyl, aryl, acyl, /heterocycle, 

ammoniumalkyl, alkylammoniumalkyl, aryla/kyl, 

carboxyalkyl, carboxyheteroaryl, carboxyheterocycle, 

carboalkoxyalkyl, carboxyalkylamino, h4teroarylalkyl, 

heterocyclylalkyl, and alkylammoniumaLLkyl ; and 

7 8 / 

R and R are independently selected from the 

group consisting of hydrogen and /lkyl; and 

one or more R x are independently selected from the 
group consisting of H, alkyl, .alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, aryAalkyl, halogen, 
haloalkyl, cycloalkyl, heterbcycle, heteroaryl, 
polyether, quaTesrnary hete/ocycle, quaternary 

>13„14, 




NR-'-'R 

CN, OM, /SO2OM, ^S02NR 



SR 13 , S(0)R 13 , S(0)2R 13 , 



NR 1 /0R 14 



NR 13 NR 14 R 15 , N02, C02R 



13 



14 



NR 14 C(0)R 13 , C(0)NR 13 R 14 



NR14C (0 
NR 18 0R 1 



.(O) OM,/COR 



13 



OR 



18 



S (0) n NR 



18 



NR 



13„18 



R^R ai R- 



A", P + R 9 R 11 R 12 A", amino acid, 
peptide, polypept/de, and carbohydrate, 

wherein alk/l, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, hete/ocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 

heteroaryl c< 



n+rW 2 -"/ 



CN, halog« 
P + R 9 R 1:L R/'A" 



be further substituted with OR 9 , NR 9 R 10 , 
SR 9 , S(0)R 9 , S02R 9 , SO3R 9 , oxo, C02R 9 , 
CONR 9 R 10 , S020M, S02NR 9 R 10 , PO (OR 16 ) OR 17 , 
, S + R 9 R 10 A~, or C(0)OM, and 



jl o o s s 5 9 7- . o e o s o a 




SRL 6071 

(C-3021/2) 612 



10 



15 



20 



25 



1 8 

wherein R is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocy^le, 
heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylal/fcyl, 
heterocycle, heteroaryl, alkyl, quaternary yfieterocycle, 
and quaternary heteroaryl optionally are Substituted 
with one or more substituents selected fitom the group 

consisting of OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 a/, SR 9 , S(0)R 9 , 

S02R 9 , SO3R 9 , oxo, C02R 9 , CN, haloge/i, CONR 9 R 10 , SO3R 9 , 

SO2OM, S02NR 9 R 10 , PO(OR 16 )OR 17 , and C(0)OM, 

wherein in R x , one or more (/arbons are optionally 

replaced by O, NR 13 , N + R 13 R 14 A:/ S, SO, SO2, S + R 13 A~, 



,13 



,13 D + D 13 D 14 n u/ 

PR R A-, phenylene, amino acid, 



PR , P(0)R J 

peptide, polypeptide, carbohydrate, polyether, or 
polyalkyl , 

whereiyft in/lshid polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

carbons arl 

9 



ionall/ replaced by O, NR 9 , N + R 9 R 10 A , 



S, SO, S02, S + R 9 A-, 



>R" 



P + R 9 R 10 A-, or P(0)R 9 ; 



wherein quate/nary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected /from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cyczfloalkyl, heterocycle, arylalkyl, halogen, 



oxo, OR 13 , 
NR 13 0R 14 , 
S02NR 13 R 1> 



^R 14 



SR 13 , S(0)R 13 , S02R 13 , S03R 13 , 



t 13 NR 14 R 15 , N02, C02R 13 , CN, OM, S020M, 



C(0)NR 13 R 14 , 



C(0)OM, COR 13 , P(0)R 13 R 14 , 



13 14 
PfOR^JOR , 



S + R 13 R 14 A , and 



N + R 9 R ] 



•R 12 A-, 



or 



:± o o 6. s e "3 y » o e a e o e 
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a pharmaceutical^ acceptable salt, solvate, 
prodrug thereof. 

219. A compound of claim 218 wherein: 

R 5 is phenyl substituted with OR 13b ; 

R 13b is alkyl; and 

Rl3b is substituted with one or more gromps selected 
from the group consisting of OR 9a and NR 9a R^ and 

R a is selected from the group /consisting of 
carboxyalkyl, carboxyheteroaryl , and carboxyheterocycle, 
and 

R 10 is carboxyalkyl. 



220 



A compound of claim 218/wherein n is 1 or 2, 



221. A compound of claim 218 wherein R 7 and R 8 are 
independently selected from the^ group consisting of 
hydrogen and a/kyl, 

222. A/comp£und of cl^im 218 wherein R 7 and R 8 are 
hydrogen. 

223. AV^mpbtaiia oj claim 218 wherein R 3 and R 4 are 
independently selected/from the group consisting of 
hydrogen and OR 9 . 

224. A compound of claim 218 wherein R 3 is 
hydrogen and R 4 is/hydroxy. 

224. A corrfpound of claim 218 wherein one or more 
R x are independently selected from the group consisting 
of OR 13 and NRPR 14 . 

226. A compound of claim 218 wherein one or more 
R x are independently selected from methoxy and 



± O O 6 S 5! «3 7 - O 2 O S O 2 
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dimethylamino . 

227. A compound of claim 218 wherein RVand R 2 are 
independently selected from the group consisting of 

5 hydrogen and alkyl. 

228. A compound of claim 218 whe/ein R 1 and R 2 are 
independently selected from the group/consisting alkyl, 

10 229. A corp^ound o\ claim 218/wherein R 1 and R 2 are 

the same alkyj 

230. /A compounc^y claixij/ 218 wherein R 1 and R 2 are 
each n-bytyl 

23a. A compound of <^laim 218 wherein 
n/ is 1 or 2, 
j 1 and R 2 yard n-but^l; 
*> 3 andxfT ar4 hydj 
20 R 4 is hydroxy; 

fdrogen; and 

one or more ty are independently selected from 
methoxy and dimeyfiylamino 



15 



fogen; 



25 



232. 
formula : 



A c/mpound of claim 218 having the structural 



O o 



Me 2 N 



JCQ' 
0 



Bu 
Bu 



^C0 2 H 
,N^C0 2 H 



233. A compound of claim 218 having the structural 



:l 01 01 s& S 2 «3 7' . O 2 O S O 3 
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formula : 



Me 2 N 



CO? 



£CQ 2 H 



234. A compound of formula /(I): 



O 

J- f, 



1 n 



10 



15 



(I 



A 



,5 R A 



wherein: 

q is an intege/r from 1 to 4 
n is an integer from 0 to 2; 

R 1 and R 2 a/e independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alfcylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino/alkylthio, (polyalkyl) aryl, and 
cycloalkyl, 

where/n alkyl, alkenyl, alkynyl, haloalkyl, 

alkylaryl/ arylalkyl, alkoxy, alkoxyalkyl, 

dialkyla/ino, alkylthio, (polyalkyl) aryl, and 

cycloaLkyl optionally are substituted with one or more 
7 9 
substituents selected from the group consisting of OR , 



:i o o i& s e ^ 7" « o si o e o e 
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NR 9 R 10 , N+rWa", SR 9 , SW°A". P + R 9 R 10 R U i 
S(0)R 9 , S02R 9 r SO3R 9 , C02R 9 , CN, halogen, ojfo, and 
CONR 9 R 10 / 

wherein alkyl, alkenyl, alkynyl, al^ylaryl, 

alkoxy, alkoxyalkyl, (polyalkyl) aryl, a/hd cycloalkyl 

/ 9 

optionally have one or more carbons replaced by 0, NR , 



A", or phenylene, 



N + R 9 R 10 A-, S, SO, S02, S + R 9 A", P + R 9t 

wherein R 9 , R 10 , and R w are independently selected 
from the group consisting of H, aflkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl/ heterocycle, 
ammoniumalkyl, arylalkyl, carboxyalkyl, 
carboxyheteroaryl , carboxyhet/erocycle , 

carboalkoxyalkyl, carboxyal/ylamino, heteroarylalkyl, 



heterocyclylj 



and alkylammoniumalkyl; or 

en together with the carbon to which 
form yC 3 -C 10 cycloalkyl; 

re independently selected from the 
of fi, alkyl, alkenyl, alkynyl, 

heterocycle, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 
S02R 9 / and SO3R 9 , /wherein R 9 and R 10 are as defined 
above; or 

R 3 and R 4 /together form =0, =NOR i:L , =S, =NNR 1:L R 12 , 



ittach« 



/and R^ 
msistii 



25 



whereii/ R 11 and R 12 are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, afryl, arylalkyl, alkenylalkyl, alkynylalkyl, 
heterocydle, carboxyalkyl, carboalkoxyalkyl, 

cycloal/yl, cyanoalkyl, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 

Q / Q Q 9 10 

SO2R / SO3R , CO2R , CN, halogen, oxo, and CONR R , 



1QQ68E97* D OSi 
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wherein R 9 and R 10 are as defined above, provided tha; 
both R 3 and R 4 cannot be OH, NH 2 , and SH, or 



•on 



R 11 and R 12 together with the nitrogen or caijl 
atom to which they are attached form a cyclic rii 
r 5 is aryl substituted with one or more 0R> 
wherein R 13b is selected from the group consisting 
of alkyl, alkenyl, alkynyl, polyalkyl, polyether, aryl, 
arylalkyl, alkylarylalkyl, alkylheteroarylal/kyl, 
alkylheterocyclylalkyl, cycloalkyl, heteroczfycle, 
heteroaryl, quaternary heterocycle, quaternary 
heteroaryl, heterocyclylalkyl, heteroary/alkyl, 
quaternary heterocyclylalkyl, quaternaj 
heteroarylalkyl, alkylammoniumalkyl, and 
carboxyalkylaminocarbc 



R 13b is substil 

selected from the 

9, 



ited w/Uth one or more ' groups 



CONR 9 R 10a , 



S02NR- 



jroup c$ipsistii 
.0a 



of NR 9 R 10a , 
■V, and S + R 9 R 10a A-, 



wherein A is an pha 
and M is a pharmaceutically 
,10a 



pharrR^emtically acceptable anion 
cceptable cation, 

d from the group consisting 



wherein R xua is selec 
of carboxyalkyl, carboalkateyalkyl, carboxyalkylamino, 
heteroarylalkyl, and heterocyclylalkyl; or 

R 6 is selected f 
alkyl, alkenyl, alkyn 



the group consisting of H, 
aryl, cycloalkyl, heterocycle, 



OR 30 , 



9 

SR , 



S (O)R- 



S02R 9 , 



and 



30 



quaternary heterocyc; 
SO3R 9 , 

wherein alky/, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can pe substituted with one or more 
substituent groups independently selected from the 



x o o 6. e e <b y , o a a e o e 
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group consisting of alkyl, alkenyl, alkynyl, polyalkyi, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 



heteroaryl, halogen, oxo, OR 
,13 



13 NR 13 R 14 , SR 13 , S, 



S02R 13 , 



SO3R- 



NR 13 OR 14 , NR 13 NR 14 R 15 , N0 2 , CO^ 13 



|R 13 , 



CN, 



OM, S020M, S02NR 13 R 14 , C{0)NR 13 R 14 , C(0)OM, 



)R 13 , 



13 



NR 13 C(0)R 14 , NR 13 C(0)NR 14 R 15 , NR 13 C0 2 R 14 , OC (O) R 
OC(0)NR 13 R 14 , NR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR 14 R 15 / 

NR 13 SO : NR 14 R 15 , P(0)R 13 R 14 , P + R 13 R 14 R 15 A", /oR 13 )OR 14 

S + R 13 R 14 A", and N^WV, 
wherein: 

A" is a pharmaceutic 
a pharmaceutically accej 

said alkyl, alkenyi 
polyether, aryl, haloall 

can be further substituted with /one or more substituent 
groups selected from the group/consisting of OR 7 , 



illy\ acceptable anion and M is 

polyalkyi, 
cyl, and heterocycle 



NR 7 R 8 J 



SR , S(0)R' 



S02R 7 , S03R 7 , C02R 7 , CN, oxo, 



CONR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl , /alkenyl , alkynyl, aryl, 
cycloalkyl, heterocycle, a/tylalkyl, quaternary 

heterocycle, quaternary l/eteroaryl, P(0)R 7 R 8 , 
P + R 7 R 8 R 9 A~, and P(O) (Or/)OR 8 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyi, 
polyether, aryl, halo4lkyl, cycloalkyl, and heterocycle 
can optionally have /one or more carbons replaced by O, 



NR 7 , N + R 7 R 8 A-, S, 



fo, S0 2 , S + R 7 A-, PR 7 , P(0)R 7 , 



P+R 7 R 8 A-, or phen^lene, and R 13 , R 14 , and R 15 are 
independently selected from the group consisting of 
hydrogen, alkyl/ alkenyl, alkynyl, polyalkyi, 
polyether, aryl, arylalkyl, alkylarylalkyl, 



.1. 0 O 682 J 9 7 . O EE O B O e£ 
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alkylheteroarylalkyl, alkylheterocyclylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyc/ylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyi 
quaternary heteroarylalkyl, alkylammoniumal/cyl, and 
carboxyalkylaminocarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally ha've one or more 

carbons replaced by 0, NR 9 , N + R 9 R 10 A-, /5, SO, S02, 



S + R 9 A\ 



9 +910 

PR , P R R A-, P(0)R 9 , phenyYene, carbohydrate, 



amino acid, peptide, or polypeptide/ and 

R 13 , R 14 , and R 15 are optionadly substituted with 
one or more groups selected fromAhe group consisting 
of hydroxy, amino, sulfo, carbo/y, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 



guanidinyl, OR" 

,9 



NR 9 R 10 , 



, 9 11 12 - 
N/ R R R A t 



SR- 



S (O) R- 




CN, halogen, CONR 9 R 10 , SO2OM, 



pVr 10 r i:l a-, 



S + R 9 R 10 A-, and 



are independently selected 

/ 9 
from the substituents constituting R and M; or 

R 13 and R 14 , together with the nitrogen atom to 

which they are attached form a mono- or polycyclic 

heterocycle that Vis optionally substituted with one or 

more radicals selected from the group consisting of 

oxo, carboxy arid quaternary salts; or 

14 /l5 

R and JR , together with the nitrogen atom to 
which they aire attached, form a cyclic ring; and 

R 30 is /selected from the group consisting of alkyl, 
alkenyl, ^ikynyl, cycloalkyl, aryl, acyl, heterocycle, 



;i O O £» S EE '9 17 „ O E! a S U c* 



SRL 6071 
(C-3021/2) 



620 



10 



15 



20 



25 



ammoniumalkyl, alkylammoniumalkyl, arylalkyl, 
carboxyalkyl, carboxyheteroaryl, carboxyheterocycLi 
carboalkoxyalkyl, carboxyalkylamino, heteroaryla^lcyl, 
heterocyclylalkyl, and alkylammoniumalkyl; and 

the 

group consisting of hydrogen and alkyl; and/ 

one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl, aakynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, h/logen, 
haloalkyl, cycloalkyl, heterocycle, bfeteroaryl, 
polyether, quaternary heterocycle, Quaternary 

heteroaryl, OR 

S0 3 R 13 , S + R 13 R 14 A- 



NR 13 R 14 



SR 13 , 



CN, OM, S020M, 



NR14C(0)R13, C( 

NR 18 OR 14 , N + R 9 
peptide, polyp 




3 OR 14 , NJ 



(O)R 13 , S(0)2R 13 , 
L3 NR 14 R 15 , N0 2 , C02R 13 , 



4 14 , Nr/c(0)R 13 , C(0)NR 13 R 14 , 
13 4 18 , S(0 )n NR 18 , NR 13 R 18 , 



, p7r 9 r 11 R 12 a", 



amino acid, 
carbohydrate, 

wherein alkyl, alkfenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycl/, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 

heteroaryl can be 

N + R 9 R 11 R 12 A~ ( 



tu 



9 9 10 

rther substituted with OR , NR R , 



SR 9 / S(0)R 9 , S02R 9 , S03R 9 , oxo, C02R 9 , 
CN, halogen, CO^R 9 R 10 , SO 2 0M, S0 2 NR 9 R 10 , P0(0R 16 )0R 17 



pVr^r^a-Vs+rW 



,18 



30 



or C(0)OM, and 

whereir/ R xo is selected from the group consisting 
of acyl, a/ylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heteroaycle, heteroaryl, alkyl, quaternary heterocycle, 
and qyfaternary heteroaryl optionally are substituted 
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with one or more substituents selected from the group. 



consisting of OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A" / SR 9 , S(0)R^ 
S02R 9 , S03R 9 , oxo, C02R 9 , CN r halogen, CONR 9 R 10 ,/SO3R 9 , 
S020M, SO2NR 9 R 10 / PO (OR 16 ) OR 17 , and C(0)OM, 

wherein in R x , one or more carbons are/ optionally 



replaced by O, NR 13 , N + R 13 R 14 A-, S, SO, 



) 2 , S + R 13 A , 



PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene, ^mino acid, 
peptide, polypeptide, carbohydrate, ^foiyether, or 
polyalkyl, 

wherein in said polyalkyl, pfienylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

9 + 9 10 — 

carbons are optionally replaced by O, NR , N R R A , 



S, SO, SO2, 
where 
heteroary 
groups se 
alkenyl, 




9 

PR , P 



' 9 R 10 A-, or P(0)R 9 ; 



nary htsterocycle and quaternary 
ionalLy substituted with one or more 
rom tfctfe group consisting of alkyl, 
alkyl, polyether, aryl, 



haloalkyl, cyclbalkyl, heterocycle, arylalkyl, halogen, 
oxo, OR 13 , NR 13 k 14 / SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 



13 14 
NR ±J OR , 



NR 13 NI 



l R 15 / NO2, C02R 13 , CN, OM, S020M, 



S02NR 13 R 14 , C(/)NR 13 R 14 



C(0)OM, COR 13 , P(0)R 13 R 14 , 



P + R 13 R 14 R 15 A/, P(OR 13 )OR 14 , sVW, and 

N + R 9 R 11 R 12 ^ , or 

a ph/rmaceutically acceptable salt, solvate, or 
prodrug /thereof . 



30 



!35. A compound of claim 234 wherein: 
R 5 is phenyl substituted with OR 13b ; 



3 13b 



is alkyl; and 



R 13b is substituted with NR 9 R 10a ; and 
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R 9 is hydrogen; and 
R 10 is heteroarylalkyl. 

236. A compound of claim 234 wherein u is 1 or 2, 

237. A compound of claim 234 wherei/h R 7 and R 8 are 
independently selected from the group c^tisisting of 
hydrogen and alkyl. 



2 38, A compoi 
hydrogen. 



>f claim 234 w/erein R 7 and R 8 are 



239. A compound off claim 2^4 wherein R 3 and R 4 are 
independently selectee^ from thy group consisting of 
hydrogen ancy OR 9 . 

240. k compo*mci of claim 234 wherein R 3 is 
hydrogen andNRi-<£s hyc 

241. A compound ol claim 2 34 wherein one or more 
R x are independently selected from the group consisting 



of OR 13 and NR"R". 



13ol4 



25 
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242. A compound of claim 234 wherein one or more 
R x are independently selected from methoxy and 
dimethylamino . 

24 3. A compound of claim 234 wherein R 1 and R 2 are 
independently selected from the group consisting of 
hydrogen ancy alkyl. 

244./ A compound of claim 234 wherein R 1 and R 2 are 
independently selected from the group consisting alkyl. 



35 



2/5. A compound of claim 234 wherein R 1 and R 2 are 



i. o o s& b h i g «, a e: o au^ 
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the same alkyl. 



24 6. A compound of claim 234 wherein R 1 
each n-butyl. 



id R are 



10 



247. A compound of claim 234 whereij 
n is 1 or 2; 
R 1 and R 2 are n-butyl; 
R 3 and R 6 are hydrogen; 
R 4 is hydroxy; 
R 7 and R 8 are hydrogen; and 

one or more R x are independently selected from 
methoxy and dimethylamino. 



15 



248 
formula: 



A compound of claim 234 having the structural 



Me 2 N' 




20 



24 9. A compound of formula (I) : 



(R x ) c 




(i 



herein: 
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q is an integer from 1 to 4; 

n is an integer from 0 to 2; 

12 / 
R and R are independently selected from/the 

group consisting of H, alkyl, alkenyl, alkyn^ 

haloalkyl, alkylaryl, arylalkyl, alkoxy, aLfcoxyalkyl, 

dialkylamino, alkylthio, (polyalkyl) aryl, And 

cycloalkyl, 

wherein alkyl, alkenyl, alkynyl, h/loalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyaLkyl, 
dialkylamino, alkylthio, (polyalkyl) cfryl, and 
cycloalkyl optionally are substitut/d with one or more 

substituents selected from the grofup consisting of OR 9 , 



NR 9 R 10 , N + R 9 R 10 RV, 
S(0)R 9 , S02R 9 , 
CONR 9 R 10 , 



SO3] 



CC)2f 



< K 



halogen, oxo, and 



alkynyl, alkylaryl, 
ilkyDaryl, and cycloalkyl 



wherein alki 
alkoxy, alkoxyalf 

optionally have brig or\oj6re carbons replaced by O, NR y , 

kTr*R ±u A-, S, SO, S0 2 ,/s + R 9 A-, P + R 9 R 10 A", or phenylene, 
9 10/ 

wherein R , R J and R w are independently selected 
from the group cons/sting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumal kyl , arfrlal kyl , carboxyalkyl , 
carboxyheteroarVl, carboxyheterocycle, 

carboalkoxyalk/l, carboxyalkylamino, heteroarylalkyl, 
heterocyclyla/kyl, and alkylammoniumalkyl; or 
2 

taken together with the carbon to which 
they are a/tached form C 3 -C 10 cycloalkyl; 
3 jl. 4 

R afcd R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 

acyloj^y, aryl, heterocycle, OR 9 , NR 9 R 10 , SR 9 , S(0)R 9 , 



.1, 0 O fe H H "9 ? . O E O 8 O c* 
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S02R 9 , and SO3R 9 , wherein R 9 and R 10 are as define 
above; or 



R 3 and R 4 together form =0, =NOR , =S, 
»11«12 



=NNR 



11 D 12 



=NR 9 , or =CR J " L R , 

wherein R 11 and R 12 are independently^ selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl/ alkynylalkyl, 
heterocycle, carboxyalkyl, carboalkoxValkyl, 

cycloalkyl, cyanoalkyl, OR 9 , NR 9 R 10 /sR 9 , S(0)R 9 , 
S02R 9 , SO3R 9 , C02R 9 , CN, halogen, -Oxo, and CONR 9 R 10 , 

Q in 

wherein R and R 



both R 3 and R 4 



R 11 and 



atom to whi 




e as defined^ above, provided that 



substitueni 
group cons\ 
0C(0)R 13 , OC 
and NR 13 S0 2 NR 14 R 15 , 
wherein : 



be OH, NH<, and SH, or 

rher witn the nitrogen or carbon 
2 attached form a cyclic ring; 

stituted with one or more 
independently selected from the 
f NR 13 /(0)R 14 , NR i3 C(0)NR 14 R 15 , NR 13 C0 2 R 14 , 
R 14 , im 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR 14 R 15 , 



R 13 , R 14 



anc/ R 15 are independently selected from 
the group consisting of hydrogen, alkyl, alkenyl, 
alkynyl, polyalkyl, polyether, aryl, arylalkyl, 
alkylarylalkyl/ alkylheteroarylalkyl, 
alkylheterocyclylalkyl, cycloalkyl, heterocycle, 
heteroaryl, /quaternary heterocycle, quaternary 
heteroaryl/ heterocyclylalkyl, heteroarylalkyl, 
quaternary heterocyclylalkyl, quaternary 
heteroawlalkyl, alkylammoniumalkyl, and 
carboxyalkylaminocarbonylalkyl , 

* 13 , R 14 , and R 15 are optionally substituted with 
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one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, alkyl, carboxyjdkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary^ 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalky./, 

guanidinyl, OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A" / SR 9 /s(0)R 9 , 

S02R 9 , S03R 9 , oxo, C02R 9 , CN, halogen, C9NR 9 R 10 , SO2OM, 



S02NR 9 R 10 , PO(OR 16 )OR 17 , P + R 9 R 10 R 1:L A- , 
C(0)OM, 



' + R 9 R 10 A~, and 



wherein A is an pharmaceut ica/ly acceptable anion 
and M is a pharmaceutical^ acceptable cation, 
1 6 

> « are i n( ^p enc i ent x y selected 

instituting R and M; or 
er with/ the nitrogen atom to 
d form a mono- or polycyclic 
ptionarlly substituted with one or 
m the group consisting of 
quaternary salts; or 



wherein R 

from the substi 
R 13 and R 14 , y 
which they are 
heterocycle t 
more radicals 
oxo, carboxy a 



tidents 

toget^ 
attac 



at is 



se. 



14 15 

R and R , together with the nitrogen atom to 



R is selected/from the group consisting of H, 
alkyl, alkenyl, al/kynyl, aryl, cycloalkyl, heterocycle, 



30 SR 9 , S(0)R 9 , S02R 9 , and 



quaternary heteryOcycle, OR 
SO3R 9 , 

wherein >4lkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle/ quaternary heterocycle, and quaternary 
heteroaryl/can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyetl/er, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 



.1. 0 01 & S 5 '9 7' „■ O S O S O £ 



SRL 6071 

(C-3021/2) 627 



10 



15 



20 



25 



30 



heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , SR 13 , S (( 
S02R 13 , S03R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , NO2, C02R^ 



,13 



CN, 



OM, SO2OM, S02NR J --'R 
NR 13 C(0)R 14 M ° 13 



13^14^ C (0)NR 13 R 14 , 



C(0)OM, COI 



NR iJ C(0)NR 14 R 15 , NR 13 C0 2 R 14 , OC(0)R 13 , 
OC(0)NR 13 R 14 , NR 13 SOR 14 , NR^SOjR 14 , NR 13 SONR 14 R 15 , 



NR^SO^NR^R", P(0)R J -"R 



>l«r>i= 



13„14 



+ r ,13 r ,14„15 Tl - 



P R 



5R 13 )OR 14 , 



+„13„14,- 



S R 



R A , and N R R 
wherein : 



+ D 9 n ll D 12 K - 



groups sel 
NR 7 R 8 , ~ 7 
CONR 7 R 8 , 




A~ is a pharr 
a pharmaceutical 

said 
polyether, a: 
can be furti 



Really acceptable anion and M is 
table catiorh 

alkynyl, polyalkyl, 
1, cycloattkyl, and heterocycle 
tuted with 0ne or more substituent 



the group /consisting of OR , 



7 7 
5R , CO2R , CN, oxo, 



iy alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, afrylalkyl, quaternary 

heterocycle, quaternary /heteroaryl, P (O) R 7 R 8 , 



,+ r ,7 r ,8 T ,9 7 ,- 



8 



P R R R A , and P(O) (OR ) OR , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haltoalkyl, cycloalkyl, and heterocycle 
can optionally havef one or more carbons replaced by 0, 

NR 7 , N + R 7 R 8 A-, S,/SO, S02, S + R ? A-, PR 7 , P(0)R 7 , 



are 



P + R 7 R 8 A-, or ph/nylene, and R 13 , R 14 , and R 15 
independently >selected from the group consisting of 
hydrogen, alWl, alkenyl, alkynyl, polyalkyl, 
polyether, /ryl, arylalkyl, alkylarylalkyl, 
alkylheterfcarylalkyl, alkylheterocyclylalkyl , 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyclylalkyl, 
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heteroarylalkyl, quaternary heterocyclylalkyl , 
quaternary heteroarylalkyl, alkylammoniumalkyl, 
carboxyalkylaminocarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalky/ 
heterocycle, and polyalkyl optionally have on4 or more 

carbons replaced by O, NR 9 , N + R 9 R 10 A-, S, SO 7 , SO2, 

S + R 9 A", PR 9 , P + R 9 R 10 A-, P(0)R 9 , phenylene, /carbohydrate, 
amino acid, peptide, or polypeptide, and, 

R 13 , R 14 , and R 15 are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, a/kyl, carboxyalkyl , 
heterocycle, heteroaryl, sulfoalkyl/ quaternary 
heterocycle, quaternary heteroaryl/ quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 



guanidinyl, OR- 
S02R 9 , SO3R 9 , oxc 



NR; 



N + R 9 R 1: 



SR , S(0)R' 



S02NR 9 R 10 , 



1 6 



CO2I 



) OR- 



CN, 



lalogen, 



CONR 9 R 10 , 



SO2OM, 



S + R 9 R 10 A-, and 



,16^ 



independently selected 
,9 



PO(OI 

C (O)OM, 

wherein R iU ^^rfcl rV 

from the substituents constituting R* and M; or 

R 13 and R 14 , together with the nitrogen atom to 
which they are attachfed form a mono- or polycyclic 
heterocycle that is /optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy andyquaternary salts; or 

together with the nitrogen atom to 
which they are/ attached, form a cyclic ring; and 

R 30 is selected from the group consisting of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkfyl, alkylammoniumalkyl, arylalkyl, 
carboxyal/yl, carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
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heterocyclylalkyl, and alkylammoniumalkyl; and 
7 8 

R and R are independently selected from/the 
group consisting of hydrogen and alkyl; and 

one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl, alk/nyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 



heteroaryl, OR 
,13 



NR 



13 R 14 , SR 13 , S(0/R 13 , S(0)2R 13 , 



S03R J 



S + R 13 R 14 A-, NR 



13^14 MT ,13»/,14 D 15 



'OR J 



NR 



CN, OM, S020M, S02NR 13 R 14 , NR 14 C (( 



>13 



, N02, C02R 
13»14 



13 



C(0)NR- tJ R 



NR14C(0)R13, C(0)OM, COR" 



OR, 



S(0) n NR 



18 



NR 13 R 18 , 



NR 18 OR 14 . 



P R" 



1 12 - 

' R A , amino acid, 



yi, 

rocyt 



ernary hei 



peptide, polypeptide 1 

wherein al 
polyalkyl, het 
polyether, qu 

heteroaryl cari be /Eurt 

N + R 9 R 11 R 12 A", SR 9 , 



and carbohydrate, 

.kenyV, alkynyl, cycloalkyl, aryl, 
yloxy, arylalkyl, haloalkyl, 
erocycle, and quaternary 

r substituted with OR 9 , NR 9 R 10 , 

)R 9 , S02R 9 , SO3R 9 , oxo, C02R 9 , 
,9 D 10 



CN, halogen, CONR^R/^, SO2OM, S02NR*R , PO (OR 16 ) OR 17 , 



P + R 9 R 11 R 12 A" 



sWV. 



,18, 



or C(0)OM, and 

wherein R xo / is selected from the group consisting 
of acyl, arylaLkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, al/kyl, 

wherein /acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle/ heteroaryl, alkyl, quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one Lt more substituents selected from the group 



consisting of OR 9 , NR 9 R 10 , N + R 9 R 11 R 12 A", 



SR 9 , S(0)R 9 , 



S02R 9 / SO3R 9 , oxo, C02R 9 , CN, halogen, CONR 9 R 10 , S03R 9 , 
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S020M, S02NR 9 R 10 , PO (OR 16 ) OR 17 , and C(0)OM, 

wherein in R x , one or more carbons are optionally 
,13 



N + R 13 R 14 A-, S, SO, S02, S + 



R7 A , 



replaced by 0, NR 

PR 13 , P(0)R 13 , P + R 13 R 14 A-, phenylene, amino ac<£d, 
peptide, polypeptide, carbohydrate, polyethe/, or 
polyalkyl, 

wherein in said polyalkyl, phenylene/ amino acid, 
peptide, polypeptide, and carbohydrate, /one or more 

/ 9 + 9 10 - 

carbons are optionally replaced by O, /NR , N R R A , 

S, SO, S02, S + R 9 A-, PR 9 , P + R 9 R 10 A-, /or P(0)R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group jconsisting of alkyl, 
alkenyl, alkynyl, polyalkyl, pblyether, aryl, 
haloalkyl, cycloalkyl, heterpcycle, arylalkyl, halogen, 



13 



oxo, OR 
NR 13 OR 14 
S02NR 13 R; 
P + R 13 R ] 



NR 



13„14 



SR 



13 



'(O)R 13 , S0 2 R 13 , S0 3 R 13 , 



k 14 R 15 | 



NC 



C02R 



13 



CN, OM, S020M, 



,15,-, 



.13 D 1' 



v , C(0)0M, COR 13 , P(0)R 13 R 14 



P(0R 



I OR 14 , sWV, 



and 



N + R 9 R 1: 



■R 



12*- 



or 



:eutfcally acceptable salt, solvate, or 



prodrug therec 



25 



250. A /compound of claim 24 9 wherein R 5 is aryl 
substituted/with a radical selected from the group 
consisting/of NR 13 C (O) NR 14 R 15 and NR 13 C0 2 R 14 . 



30 



25]/. A compound of claim 24 9 wherein R 5 is phenyl 
substituted with a radical selected from the group 
consi/ting of NR 13 C (O) NR 14 R 15 and NR 13 C0 2 R 14 . 



A O O 6 S 5 9 :Z . O E! O 8 O «f 
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252. A compound of claim 24 9 wherein n is 1 or 

253. A compound of claim 249 wherein R 7 and yK 8 are 
independently selected from the group consisting of 
hydrogen and alkyl. 

254 . A compound of claim 249 wherein fC and R 8 are 
hydrogen. 

255. A compound of claim 249 wherein R 3 and R 4 are 
independently selected from the group/consisting of 
hydrogen and OR 9 . 



15 
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256. A compoupfci ofc claim 2< 
hydrogen and R 4 is/hydroxy. 



wherein R 3 is 



257. A confoound/if claim 249 wherein one or more 
R x are independently yS^lect^d |rom the group consisting 
of OR 13 and NR 13 R 1 \. 



25 



258. A compound of claim 249 wherein one or more 
R x are independently selected from methoxy and 
dimethylamino . 

259. A compound of claim 24 9 wherein R 1 and R 2 are 
independently selected from the group consisting of 
hydrogen and alicyl. 



30 
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260. A/compound of claim 249 wherein R 1 and R 2 are 
independently selected from the group consisting alkyl. 

261 J A compound of claim 249 wherein R 1 and R 2 are 
the Sams' alkyl. 
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262. A compound of claim 24 9 wherein R 1 and R 2 
each n-butyl. 



10 



263. A compound of claim 249 wherein 
n is 1 or 2; 
R 1 and R 2 are n-butyl; 
R 3 and R 6 are hydrogen; 
R 4 is hydroxy; 
R 7 and R 8 are hydrogen; and 

one or more R x are independently ^elected from 
methoxy and dimethylamino . 



15 



264. A 
formula: 



compou^dvof claim 9% having the structural 



OH 




2 CI" 




20 265. A pharmaceutical composition comprising an 

anti-lwperlipidemic condition effective amount of a 
compound of formula (I) of claim 170, and 
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a pharmaceutically acceptable carrier. 

266. A pharmaceutical composition comprising an 
anti-atherosclerotic effective amount of a compound of 
formula (I) of claim 170, and 

a pharmaceutically acceptable carri* 

2 67. A pharmaceutical composition/comprising an 
anti-hypercholesterolemia effective amount of a 
compound of formula (I) of claim 1713, and 

a pharmaceutically acceptable/carrier, 

268. A method for the prophylaxis or treatment of 
a hyperlipidemic condition comprising administering to 
a patient in nee^l thereof a ^fomposition of claim 265 in 
unit dosage foj 

269. A method fir th£ prophylaxis or treatment of 
an atherosclerotic A>ndi/tion comprising administering 
to a patient fin n^ecj thereof a composition of claim 266 
in unit dosagV-^orm. 

270. A method f£ or the prophylaxis or treatment of 
hypercholesterolemia comprising administering to a 
patient in need jshereof a composition of claim 267 in 
unit dosage foj 



271. A pharmaceutical composition comprising an 
anti-hyperlifcidemic condition effective amount of a 
compound oj formula (I) of claim 180, and 

a pharmaceutically acceptable carrier, 

272. A pharmaceutical composition comprising an 
anti-ai/herosclerotic effective amount of a compound of 
formula (I) of claim 180, and 



iUc! 
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a pharmaceutically acceptable carrier. 

273- A pharmaceutical composition comprising an 
anti-hypercholesterolemia effective amount of 
compound of formula (I) of claim 180, and 

a pharmaceutically acceptable carrier. 

274. A method for the prophylaxis or treatment of 
a hyperlipidemic condition comprising adm/nistering to 
a patient in need thereof a composition jbf. claim 271 in 
unit dosage form. 



15 



275. A method for the prophylax/s or treatment of 
an atherosclerotic condition comprising administering 
to a patient in need ytfherdof a composition of claim 272 
in unit dosage form. 



20 



276. A method /for tflte prophylaxis or treatment of 
hypercholesterolemia cpfop^iTsLhg administering to a 
patient in need thereof a exposition of claim 273 in 
unit dosage form. 



25 



30 



277. A pharmaceutical composition comprising an 
anti-hyperlipidemic condition effective amount of a 
compound of formula (J) of claim 201, and 

a pharmaceutically acceptable carrier. 

278. A pharmaceutical composition comprising an 
anti-atherosclerotic effective amount of a compound of 
formula (I) of cflaim 201, and 

a pharmaceutically acceptable carrier. 



35 



27 9. A /pharmaceutical composition comprising an 
anti-hyperoftiolesterolemia effective amount of a 
compound 6f formula (I) of claim 201, and 
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a pharmaceutically acceptable carrier. 



280, A method for the prophylaxis or treatment 
a hyperlipidemic condition comprising administering/to 
a patient in need thereof a composition of claim 211 in 
unit dosage form. 



10 



281. A method for the prophylaxis or treatment of 
an atherosclerotic condition comprising administering 
to a patient in need thereof a compositiopr of claim 278 
in unit dosage form. 



15 



20 



282. A method for the prophylaxi^ or treatment of 
hypercholesterolemia comprising admi/nistering to a 
patient in need thereof composit/on of claim 279 in 
unit dosage form. 




283. A pharmafceuti/fcal composition comprising an 
anti-hyperlipidemic^jeona±1Tion^ effective amount of a 
compound of formula (I) of olaim 218, and 

a pharmaceutically acceptable carrier, 



25 



284. A pharmaceutical composition comprising an 
anti-atherosclerotic effective amount of a compound of 
formula (I) of claim 218, and 

a pharmaceutica/ly acceptable carrier. 



30 



285. A pharmaceutical composition comprising an 
anti-hypercholeslterolemia effective amount of a 
compound of formula (I) of claim 218, and 

a pharmaceutically acceptable carrier. 



35 



28 6. A/method for the prophylaxis or treatment of 
a hyperlipidemic condition comprising administering to 
a patient/ in need thereof a composition of claim 283 in 
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unit dosage form. 



r 



287. A method for the prophylaxis or treatment/of 
an atherosclerotic condition comprising administering 
to a patient in need thereof a composition of cj^aim 284 
in unit dosage form. 



10 



15 



288. A method for the prophylaxis orycreatment of 
hypercholesterolemia comprising admini storing to a 
patient in need thereof a composition pf claim 28 5 in 
unit dosage form. 

289. A pharmaceutical composition comprising an 
anti-hyperlipidemic condition /effective amount of a 
compound of formula /( I ) /iQf^daim 234, and 

a pharmaceutica\L^y acceptable carrier. 



20 



290. A pharmaceutical composition comprising an 
anti-atherosclerotic effective amount of a compound of 
formula (I) of claim 234, and 

a pharmaceutical/y acceptable carrier. 



25 



291. A pharmaceutical composition comprising an 
anti-hypercholest^rolemia effective amount of a 
compound of formula (I) of claim 234, and 

a pharmac^utically acceptable carrier. 



30 



292. A Method for the prophylaxis or treatment of 
a hyperlipidemic condition comprising administering to 
a patient in need thereof a composition of claim 289 in 
unit dosage form. 



35 



293. A method for the prophylaxis or treatment of 
an atherosclerotic condition comprising administering 
to a/patient in need thereof a composition of claim 290 
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in unit dosage form. 

294. A method for the prophylaxis or treatment of 
hypercholesterolemia comprising administering to a 
patient in need thereof a composition of claip 291 in 
unit dosage form. 



10 



295. A pharmaceutical composition comprising an 
anti-hyperlipidemic condition effective/amount of a 
compound of formula (I) of claim 24 9, And 

a pharmaceutically acceptable carrier. 



15 



2 96. A pharmaceutical composition comprising an 
anti-atherosclerotip effective a/ount of a compound of 
formula (I) of claifrn 2 4 9/ and 

a pharmaceutically /acceptable carrier. 



20 



297. A pharmaceutical jcomposition comprising an 
anti-hypercholesterolemia /effective amount of a 
compound of formula (I) c/f claim 24 9 f and 

a pharmaceutically/acceptable carrier. 



25 



298. A method fc/r the prophylaxis or treatment of 
a hyperlipidemic condition comprising administering to 
a patient in need ^thereof a composition of claim 2 95 in 
unit dosage form. 



30 



299. A method for the prophylaxis or treatment of 
an atherosclerotic condition comprising administering 
to a patient/ in need thereof a composition of claim 296 
in unit dosage form. 



35 



300/C A method for the prophylaxis or treatment of 
hypercholesterolemia comprising administering to a 
patiertt in need thereof a composition of claim 297 in 



lOuibBciiy/ 
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unit dosage form. 



301. A process for the preparation of 
having the formula: 



compound 




XLI 

comprising: 

treating a thiophenol with^ an abstracting agent; 

coupling the thiophenyl ahd a cyclic sulfate to 
form an intermediate comprising a sulfate group; and 

removing the sulfate g/oup of the intermediate to 
form the compound of }, formu/a XLI; 

wherein / 

q is an i^te^rer^from 1 to 4; 
R 1 and R 2 are inder/endently selected from the group 
consisting of H, alky]/, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl/ alkoxy, alkoxyalkyl, 
dialkylamino, alkylj/hio, (polyalkyl ) aryl, and 
cycloalkyl, 

wherein alky£, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 
substituents /selected from the group consisting of OR 9 , 
: W A", SR 9 , S*R 9 R 10 A-, P*R 9 R"R"A" f S(0)R 9 , S0 2 R 9 , 
S0 3 R 9 , C0 2 R 9 / CN, halogen, oxo, and C0NR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, aQkoxyalkyl, (polyalkyl) aryl, and cycloalkyl 
optionally have one or more carbons replaced by O, NR 9 , 
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N*R 9 R 10 A\ S, SO, S0 2 , S*R 9 A", P*R 9 R 10 A\ or phenyl* 

wherein R 9 , R 10 , and R w are independently selecj 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, acyl, heterocycle, 
ammoniumalkyl, arylalkyl, carboxyalkyl, 
carboxyheteroaryl, carboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamino, hetero4rylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl/ or 

R 1 and R 2 taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalky/; 

R 3 is hydroxy; 

R 4 is hydrogen; 
5 6 

R and R are independently /elected from the 



SR 9 , S(0)R 9 , 



group consisting q 
cycloalkyl, het 

02R 

wherein 
heterocycle 
heteroaryl 
substituent 



alkyl, alteenyl, alkynyl, aryl, 



cyc^Le, quaternary heterocycle, OR 



30 



ups 1 



falkenyl/ alkynyl, aryl, cycloalkyl, 
ary he/erocycle, and quaternary 
ted with one or more 
ndently selected* from the 



group consisting of alwl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloaftkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternar/ heterocycle, quaternary 

heteroaryl , haloge 



oxo, OR 13 , NR 13 R 14 , 



SR 13 , S (O) R 13 , 



S02R 13 , 



S03R 13 , NJ 



- 3 OR 14 , 



NR 13 NR 14 R 15 , N0 2 , C0 2 R 13 , CN, 



OM, S020M, SO2NJ 



-3„14 



.13„14 



C(0)NR x ^R , C(0)OM, COR 



13 



NR 13 C(0)R 14 , NRVC(0)NR 14 R 15 , NR 13 C0 2 R 14 , OC(0)R 13 , 
OC(0)NR 13 R 14 , 5JR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR 14 R 15 , 



NR 13 S0 2 NR 14 R 15 / P(0)R XJ R 



>14 D 15 



13^14 



pVWV 



, P(OR 13 )OR 14 , 



s + r 13 r 14 a7> 



and N + R 9 R 11 R 12 A", 



wheifein: 

A /is a pharmaceutically acceptable anion and M is 
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a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more s^bstituent 

J 7 

groups selected from the group consisting of OR 

7 



NR 7 R 8 



SR 7 , S(0)R 7 , 



S02R 7 / SO3R 7 , 



CO2R / £N, oxo, 

C0NR 7 R 8 , N + R 7 R 8 R 9 A-, alkyl, alkenyl, alkfynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 

/ 7 8 

heterocycle, quaternary heteroaryl, 9^(0) R R , 

P + R 7 R 8 R 9 A~, and P(O) (OR 7 ) OR 8 , and 

wherein said alkyl, alkenyl, /alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycl/alky!, and heterocycle 
can optionally have ^p^ie or more/ carbons replaced by O, 



NR' 



N + R 7 R 8 A-, S,/SO, 



P + R 7 R 8 A-, or ph< 



fnylj 
/ele( 



SO2, SKA-, PR' 



and/R 13 , R 



14 



\ P(0)R 7 , 
and R 15 are 



independently afelerftfed from the group consisting of 
hydrogen, alkyfL, aA/kenyl, /alkynyl, polyalkyl, 
polyether, arwl, yarylalkyl, alkylarylalkyl, 
alkylheteroarylalltyl , a^ikylheterocyclylalkyl , 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quate\ria/ry heteroaryl, heterocyclylalkyl , 
heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroa/ylalkyl, alkylammoniumalkyl, and 
carboxyalkylaminoczfarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, anjd polyalkyl optionally have one or more 

carbons replac/ed by O, NR 9 , N + R 9 R 10 A-, S, SO, SO2, 



+ 9 9 
S R*A\ pr ( 



^P + R 9 R 10 A-, P(0)R 9 , phenylene, carbohydrate, 



amino acid,/peptide, or polypeptide, and 

R 13 , A 14 , and R 15 are optionally substituted with 
one or mgfre groups selected from the group consisting 
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of hydroxy, amino, sulfo, carboxy, alkyl, carboxyalkyj 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 



guanidinyl, OR 



9 



NR 9 R 10 , 



N + R 9 R 11 R 12 A- 



SR- 



»R 9 , 



S02R , SO3R , oxo, CO2R , CN, halogen, CONR- 



SO2NR 9 R 10 ( 
C(0)OM, 



PO(OR 16 )OR 17 , 



P + R 9 R 10 R n A-, 



16 17 
wherein R and R 



SO2OM, 



S + r/r 10 A-, and 



are independently selected 



10 



15 



20 



25 



30 



from the substituents constituting RVand M; or 

R 13 and R 14 , together with the n/trogen atom to 

which they are attached form a monp- or polycyclic 

heterocycle that i-s-^ptionally substituted with one or 

more radicals selected from the/group consisting of 

oxo, carboxy And quaternary sa/ts; or 

14 I 15 I \ 
R and R , ttbgeuher with the nitrogen atom to 

which they /are attached, form a cyclic ring; and 

R 30 is/ selecrad from t#ie group consisting of alkyl, 

alkenyl, ilkynyl,/ cycloa/kyl, aryl, acyl, heterocycle, 

ammoniumaJSsyl , aljkylanimoniumal kyl , arylalkyl , 

carboxyalkyl, carboxyh/feteroaryl , carboxyheterocycle, 

carboalkoxyalkyl, catfboxyalkylamino, heteroarylalkyl, 

heterocyclylalkyl, /nd alkylammoniumalkyl; and 

R 7 and R 8 are yhydrogen; and 

one or more /R" are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acy/oxy, aryl, arylalkyl, halogen, 
haloalkyl, cv^loalkyl, heterocycle, heteroaryl, 
polyether, quaternary heterocycle, quaternary 



heteroaryl,/ OR 



13 



NR 13 R 14 . 



SR 



13 



S(0)R 1J , S(0) 2 R 13 , SO3R 



13 



s*r 13 r 14 a _ 

S0 2 NR 13 R 14 
COR 13 , 



5 18 



JR 13 OR 14 , 
NR 14 C(0)R 
S(0) n NR 



NR 13 NR 14 R 15 , NO 



2' 



13 



18 



13 n 14 



C (0)NR"R 
NR 13 R 18 , 



C0 2 R 13 , CN, OM, S0 2 0M, 
C(0)OM, 



NR 14 C(0)R 13 , 



NR 18 OR 14 , 



N'R^R^A" 
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P*R R R ~A', amino acid, peptide, polypeptide, anc 
carbohydrate, 

wherein alkyl, alkenyl, alkynyl, cycloaLk'yl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, /haloalkyl, 
polyether, quaternary heterocycle, and qua/ernary 
heteroaryl can be further substituted with OR 9 , NR 9 R 10 , 
N*R 9 R n R 12 A~, SR 9 , S(0)R 9 , S0 2 R, S0 3 R 9 , oxo,/C0 2 R 9 , CN, 
halogen, CONR 9 R lc , SO,OM, S0 2 NR 9 R 10 , PO (O^T 6 ) OR 11 , P*R 9 R U R 12 A" 
, S*R 9 R 10 A*, or C(0)0M, and 

wherein R 18 is selected from the/ group consisting 
of acyl, arylalkoxycarbonyl, aryla2^kyl, heterocycle, 
heteroaryl, and alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, alkyl, /quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituents/ selected from the group 



9rjl0 



')OR 



consisting of O 
S0 3 R 9 , oxo, C0 2 
SO,NR 9 R 10 , PO( 

wherein /in R x ,//one 
replaced by 
P(0)R 13 , P*R 13 R"A 
polypeptide, carboh 



N* 



l n R 12 A" 



SR 9 , S(0)R 9 , S0 2 R 9 , 
SO,R 9 , S0 2 OM, 



CNj\ halogen, CONR 9 R 10 , 
and /C (O) OM, 

more carbons are optionally 



NR 



N 



len; 



R 14 A\ S, SO, S0 2 , S + R I3 A", PR 



13 



lene, amino acid^ peptide, 
tate, polyether, or polyalkyl, 
wherein in said' polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by O, NR 9 , N*R 9 R 10 A~, S, 



SO, S0 2 , S + R 9 A", 



P*R 9 R 10 A-, or P(0)R 9 ; 



wherein quaternary heterocycle and quaternary 
heteroaryl are/optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkenyl, polyalkyl, polyether, aryl, 
haloalkyl, >6ycloalkyl, heterocycle, arylalkyl, halogen, 



13 



oxo, OR 
NR 13 NR"R 15 
C(0)NR 13n4< 



JR l3 R", 



SR 13 , S(0)R 



13 



S0 2 R 



13 



S0 3 R 13 , 



NR 13 0R 14 , 



N0 2 , C0 2 R 13 , CN, OM, S0 2 OM, S0 2 NR i3 R 14 , 
C(0)0M, COR 13 , P(0)R 13 R", P + R 13 R"R 15 A-, 
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PfOR^JOR 1 *, S*R"R"A-, and N*R 9 R U R 12 A-. 



302. The process of claim 301 wherein, the 
sulfate has the formula: 



Cyclic 




o N o 



XL 

and the thiophenol has the formula: 




10 



XVI I IA 

wherein R 1 , R 2 , R 5 / r* and q are as defined in 
claim 301. 



15 



303. The procfess of claim 301 wherein the sulfate 
group is removed tiy treating the intermediate with a 
hydrolyzing agent/. 

304. The/process of claim 303 wherein the 
hydrolyzing agent is a mineral acid. 

305. /The process of claim 303 wherein the 
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hydrolyzing agent is selected from the group consisting 
of hydrochloric acid and sulfuric acid. 

306. The process of claim 302 wherein th< 
abstracting agent is a base having a pH of at/least 
about 10. 

307. The process of claim 302 wherein the 
abstracting agent is an alkali metal hy$*ride. 

308. The process of claim 302 herein the 
abstracting agent is sodium hydride. 



309. The p 
R 2 are alkyl. 



310. The 
R 2 are selecte 
butyl, iso-buty 




f claim 3 / 02 wherein the R 1 and 



of claim 302 wherein the R 1 and 
tie gr^up consisting of ethyl, n- 
psnty^ 

V 

311. The process oft claim 302 wherein the R 1 and 
R 2 are n-butyl . 



25 



312. A process /for the preparation of a compound 
having the formula /: 




(I 



comprising: 



10068297 
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reacting a cyclic sulfate with a thiophenol 
form an alcohol; 

oxidizing said alcohol to form a sulf one-aldehyde; 

and 

cyclizing said sulf one-aldehyde to fori/ the 
compound of formula I; 
wherein: 

q is an integer from 1 to 4; 
n is 2; 



are independently selec 



from the group 



consisting of H, alkyi, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalky}/) aryl, and 
cycloalkyl, 

wherein alky]^/ alkeiyl, alkynyl, haloalkyl, 

koxy, aakoxyalkyl, 
(polyalkyl) aryl, and 

stituted with one or more 
e group consisting of OR 9 , 



alkylaryl, aryl 
dialkylamino, a/kylth 
cycloalkyl opt 
substituents 



they are 





NR 9 R 10 , N*RWA-, sat, S + rV°A", P'R 9 R 10 R u A-, S(0)R 9 , so 2 r 9 , 



S0 3 R*, C0 2 R% CN, h&lfogen, /oxo, and C0NR 9 R 10 , 

wherein alkyl, a^Wnyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl) aryl, and cycloalkyl 
optionally have one or more carbons replaced by O, NR 



N + R 9 R 10 A", S, SO, 



S + R 9 A~ 



P'R 9 R 10 A- 



or phenylene, 



wherein R*, R 
from the group co 
alkynyl, cycloal 
ammoniumalkyl, 
carboxyheteroa 
carboalkoxyal 



and R w are independently selected 
isting of H, alkyl, alkenyl, 
'1, aryl, acyl, heterocycle, 
alkyl, carboxyalkyl, 
carboxyheterocycle , 
carboxyalkylamino, heteroarylalkyl, 



heterocyclylaQkyl, and alkylammoniumalkyl; or 



taken together with the carbon to which 
ftached form C 3 -C 10 cycloalkyl; 
hydroxy; 
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R 4 is hydrogen; 

R J and R are independently selected from tl 
group consisting of H, alkyl, alkenyl, alkynyl, /aryl, 

/ 30 

cycloalkyl, heterocycle, quaternary heterocycj/e, OR 

SR 9 , S(0)R 9 , S02R 9 , and SO3R 9 , 

wherein alkyl, alkenyl, alkynyl, aryl/ cycloalkyl, 
heterocycle, quaternary heterocycle, and 
heteroaryl can be substituted with one oi more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyA, heterocycle, 
arylalkyl, quaternary heterocycle, 



juaternary 



quaternary 



heteroaryl, halogen, 



13 



SO2R 



13 



SO3R 



13 



NI 



'OR' 



OR 
NR 13 N 



NI 



V 4 



SR 



13 



S (O) R 



13 



• 4 R 15 , N02, C02R 13 , CN, 



OM, SO2OM, S02NR 
NR 13 C(0)R 14 , NR 13 C/(0) 
OC(0)NR 13 R 14 , NR 1; 

NR 13 S0 2 NR 14 R 1;i , P(t>)R 



3 n 14 



CO)NRyR 14 , C(0)OM, COR 13 , 



SOR 



NR 

14 



14, 



nr7co,r 14 , ocioir 1 



R 13 SO* 



b!4 



NR 13 SONR 14 R : 



R 13 R 14 R 15 A- ( 



13 14 
P(OR XJ )OR , 



S + R 13 R 14 A-, 



and N + R 9 R 1:1, 



12 a, 



wherein: 



25 



30 



A" is a pharmaceptically acceptable anion and M is 
a pharmaceutically acceptable cation, 

said alkyl, al/kenyl, alkynyl, polyalkyl, 
polyether, aryl, fcfaloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

groups selected: from the group consisting of OR* 7 , 



NR 7 R 8 
CONR 7 R 8 , 



SR 7 , s/o)R 7 , 



S02R 7 , SO3R 7 , C02R 7 , CN, oxo, 



+ Jl 8 9 

N R R R alkyl, alkenyl, alkynyl, aryl, 



cycloalkyl/ heterocycle, arylalkyl, quaternary 

/ 7 8 

heterocycle, quaternary heteroaryl, P{0)R R , 
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P + R 7 R 8 R 9 A , and P(O) (OR 7 ) OR 8 , 



and 



wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heteiTocycle 
can optionally have one or more carbons replaced by O, 



NR 7 , N + R 7 R 8 A-, S, SO, S02, S + R 7 A-, 



PR 7 . 



P(0)R 



P + R 7 R 8 A-, or phenylene, and R 13 



R x \ and RT are 
independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, alkynyl, polyaljcyl, 
polyether, aryl, arylalkyl, alkylarylall 
alkylheteroarylalkyl, alkylheterocyclyl4lkyl, 
cycloalkyl, heterocycle, heteroaryl, Quaternary 
heterocycle, quaternary heteroaryl, lieterocyclylalkyl , 
heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkyl^mmoniumalkyl , and 
carboxyalkylamin^carWpnylalkyl, 




kenyl, al/kynyl, arylalkyl, 

lkyl optionally have one or more 



O, NR , 



/+ R 9 R 10 A-, S, SO, S02, 



wherein a 
heterocycle, 

carbons repl 

+ 9 9 
S R A", PR 

amino acid, 

R 13 , R^^and V° /are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, si/lfo, carboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, sulfoalkyl, quaternary 
heterocycle, quaternary heteroaryl, quaternary 
heterocyclylalky]/, quaternary heteroarylalkyl, 



A-, P(j5)R 9 , phenylene, carbohydrate, 

or polypeptide, and 
15 



guanidinyl, OR" 



NR 9 R 10 , 



n + r 9 r i:l r 12 a , 



SR , S(0)R" 



S02R 9 , S03R 9 ,/oxo, C02R 9 , CN, halogen, CONR 9 R 10 , 



S020M, 



S02NR 9 R 10 , 
C(0)OM, 



'(OR 16 ) OR 17 , 



P + R 9 R 10 R 11 A- / 



S + R 9 R 10 A-, and 



16 17 

whej/ein R and R are independently selected 
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from the substituents constituting R and M; or 

R 13 and R 14 , together with the nitrogen atorj^ to 
which they are attached form a mono- B or polyc\/clic 
heterocycle that is optionally substituted with one or 
more radicals selected from the group consi/sting of 
oxo, carboxy and quaternary salts; or 

R 14 and R 15 , together with the nitrogen atom to 
which they are attached, form a cyclic ring; and 

R 30 is selected from the group consisting of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, a^yl, heterocycle, 
ammoniumalkyl, alkylammoniumalkyl, arylalkyl, 
carboxyalkyl, carboxyheteroaryl, ca/rboxyheterocycle, 
carboalkoxyalkyl, carboxyalkylamirfo, heteroarylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl; and 

R 7 and R 8 are hydrogen; and/ 



one or more 
group consistin 
polyalkyl, acy 
haloalkyl, cy 
polyether, q 
heteroaryl, 
S*R 13 R 14 A", NRfOR 
S0 2 NR 13 R 14 

>13 




a^e independently selected from the 
alkyl V alkenyl, alkynyl, 
!, ar/ylalkyl, halogen, 
heterocycle, heteroaryl, 
hetefcocycle, quaternary 



13 



S (O) R 



13 



N0 2 , C0 2 R 



13 



S(0) 2 R 13 , S0 3 R 13 , 
CN, OM, S0 2 OM, 



0)NR 13 R 14 , 



NR 14 C(0)R 13 , C(0)OM, 



NR 18 OR 14 , 



N*R 9 R 11 R 12 A", 



peptide, polypeptide, and 



COR iJ , OR AO , S(0) n UR L 
P*R 9 R n R 12 A~, amino aci/ 
carbohydrate, 

wherein alkyl/, alkenyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycle, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can Joe further substituted with OR 9 , NR 9 R 10 , 
N + R 9 R n R 12 A", SR 9 / S(0)R 9 , S0 2 R, S0 3 R 9 , oxo, C0 2 R 9 , CN, 



halogen, CONRfR 10 , S0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , P*R 9 R U R 12 A" 



S*R 9 R 10 A", 
where: 



C(0)OM, and 



>18 



is selected from the group consisting 
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of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle', 
heteroaryl, and alkyl, 

wherein acyl, arylalkoxycarbonyl, arylalky] 
heterocycle, heteroaryl, alkyl, quaternary hetafcocycle, 
and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from ythe group 
consisting of OR 9 , NR 9 R 10 , N*R 9 R U R 12 A-, SR 9 , SC<6)R 9 , S0 2 R 9 , 
S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , SO^R 9 , S0 2 OM, 
S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , and C(0)OM, 

wherein in R*, one or more carbons/are optionally 



replaced by O, NR 13 , N + R 13 R 14 A", S, SO, S0 2 , S'R^A", 
P(0)R 13 , P + R 13 R 14 A~, phenylene, amino acid, peptide, 
polypeptide, carbohydrate, polyethef, or polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 



PR 13 , 



carbons are optional 
SO, S0 2 , S*R 9 A\ 

wherein qua 
heteroaryl are 
groups selecte 
alkenyl, alkyn 
haloalkyl, eye 
oxo, OR 13 , 
NR 13 NR 14 R"' 
C(0)NR 13 R 14 , 
P(OR 13 )OR 14 , 



by O, NR 




N + R 9 R 10 A", S, 



P (O) R 9 ; 
e/ocycle and quaternary 
bstituted with one or more 
roup consisting of alkyl, 
polyether, aryl, 
eterocycle, arylalkyl, halogen, 
S(0)R 13 , SO,R 13 , S0 3 R 13 , NR 13 OR 14 , 



CN, OM, SO.OM, SO,NR 13 R 14 , 



P(0)R 1 
and N*R 9 R"R 12 A _ 



P*R 13 R 14 R 15 A', 



313. The pobcess of claim 312 wherein the cyclic 
sulfate has th/ formula: 



X O O & B S! 91 y » O H O W O k£ 
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O O 



XL 

and the thiophenol has the formula: 

-SH 



10 



15 



XVI I IA 

whereiW< R 2 , R x and q are as defined in 

claim 312. 

314. The pr/cess of claim 313 wherein the R 1 and 
R 2 are alkyl, 

315. The/process of claim 313 wherein the R 1 and 
R 2 are select/d from the group consisting of ethyl, n- 
butyl, iso-t/utyl and pentyl. 

316. / The process of claim 313 wherein the R 1 and 
R 2 are n-Tbutyl. 

(l. The process of claim 313 wherein the alcohol 
is ox/dized with an oxidizing agent to form an 
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10 



15 



318- The process of claim 317 wherein IzThe 
aldehyde is oxidized with an oxidizing agervt to form a 
sulf one-aldehyde . 

319. The process of claim 313 wherein the 
sulfone-aldehyde is cyclized with a c/clizing agent 
that is a base having a pH between ajbout 8 to about 9. 

320. The process of claim 313 wherein the 
sulfone-aldehyde is cyclized wit/ a cyclizing agent 
that is an alkali alkoxide base 

321. The process of cl/im 313 wherein the 
sulfone-aldehyde is cyclized with potassium tert- 
butoxide. 



20 



25 



30 



procc 



ith/ 



le a 



ss yof claim 313 wherein the alcohol 
ridlnium chlorochromate to form an 
yore is oxidized with 
zoic/ acid to form a sulfone-aldehyde; 
and the suif o^A^l/ehyde is cyclized with potassium 
tert-butoxide . 



322. T 
is oxidized 
aldehyde; 
metachloroierbe 



323. A pr/cess for the preparation of a compound 
having the foi^Aula LI: 

Ri 




u 

comprising: 

treating a halobenzene with an abstracting agent; 



± O O 6 S B "31 7/ . O b£ O B U id: 
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coupling the halobenzene and a cyclic sulfate 
form an intermediate comprising a sulfate group; afid 

removing the sulfate group of the intermediate to 
form the compound of formula LI; wherein 

q is an integer from 1 to 4; 

R 1 and R 2 are independently selected frc/m the group 
consisting of H, alkyl, alkenyl, alkynyl, /aloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl/, 
dialkylamino, alkylthio, (polyalkyl) ary/, and 
cycloalkyl, 

wherein alkyl, alkenyl, alkynyl/haloalkyl, 
alkylaryl, arylalkyl^alkoxy, alkoxyalkyl, 

(polyalkyl) aryl, and 
e substituted with one or more 
rom the/group consisting of OR*, 
S^R 9 R 10 A~ 

en, oxtf, and CONR 9 R 10 , 
Ikeny/, alkynyl, alkylaryl, 
(pol/alkyl)aryl, and cycloalkyl 



dialkylamino, al 
cycloalkyl optio 
substituents s 
NR 9 R 10 , N*R 9 R 10 R W 
S0 3 R 9 , C0 2 R 9 , 

wherein 
alkoxy, alkoxyalkyl 




optionally have one or raf6re carbons replaced by O, NR 9 , 
N + R 9 R 10 A", S, SO, So{, S*R 9 A", P + R 9 R 10 A\ or phenylene, 
wherein R 9 , R 10 , /nd R w are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, cycloalkyl/, aryl, acyl, heterocycle, 
ammoniumalkyl, ar/lalkyl, carboxyalkyl, 
carboxyheteroarvi, carboxyheterocycle, 

carboalkoxyalkyl, carboxyalkylamino, heteroarylalkyl, 
heterocyclyla]/kyl, and alkylammoniumalkyl; or 

R 1 and Rr taken together with the carbon to which 
they are attached form C 3 -C 10 cycloalkyl; 

R 3 is/hydroxy; 



R 4 
^5> 



hydrogen; 

and R 6 are independently selected from the 



group/bonsisting of H, alkyl, alkenyl, alkynyl, aryl, 
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cycloalkyl, heterocycle, quaternary heterocycle, OR* 



SR 9 , S(0)R 9 , 



S02R 9 , and SO3R 9 , 



wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, /polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, het&rocycle, 
arylalkyl, quaternary heterocycle, quaternary 



heteroaryl, halogen, oxo, OR 

,13^^14 



13 



NR 13 R 14 




NR 13 NR 14 R 15 , 

13 14 
) NR-^R , 



SR 13 , S(0)R 13 , 

N02, C02R 13 , CN, 
13 



(O)OM, COR 
NR 13 C0 2 R"V OC (0) R 13 , 



NI 



l3 SONR 14 R 15 , 



P + R 13 r/ 4 R 15 A , P(OR 13 )OR 14 , 



13 13 
S02R , SO3R , 

OM, S020M, S02NR 1j R 
NR 13 C(0)R 14 , NR 13 C 
OC (0)NR 13 R 14 , NR> 

NR 13 SO,NR 14 R 15 

S + R 13 R 14 A", /and 
wherei 

A - is a pharmaceutica/ly acceptable anion and M is 
a pharmaceutically acceptable cation, 

said alkyl, alkenyl/, alkynyl, polyalkyl, 
polyether, aryl, haloa/kyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

/ 7 
groups selected fropt the group consisting of OR , 



NR 7 R 8 , SR 7 , 



S (O)R/ 



S02R 7 , SO3R 7 , C02R 7 , CN, oxo, 



CONR 7 R 8 



N + R 7 R f 



A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, he/erocycle, arylalkyl, quaternary 

7 8 

heterocycle, /quaternary heteroaryl, P(0)R R , 

O) (OR 7 ) OR 8 , and 
wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyethe4r, aryl, haloalkyl, cycloalkyl, and heterocycle 



pVr 8 rV 
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can optionally have one or more carbons replaced by 0^ 

7 7 



NR 7 , N + R 7 R 8 A-, S, SO, S02, 



S + R 7 A-, 



PR 



P + R 7 R 8 A-, or phenylene, and R 13 , 



R 14 , and R 



P(0)R 
15 



are/ 



independently selected from the group consist: 
hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalky" 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterocyclylalkyl, 
heteroarylalkyl, quaternary heterocyclyl/alkyl, 
quaternary heteroarylalkyl, alkylammonjrumalkyl, and 
carboxyalkylaminocarbonylalkyl, 

wherein alkyl, alkenyl, alkynyl/, arylalkyl, 
heterocycle, and pol^a\kyl optiona/ly have one or more 



carbons replaced 



S + R 9 A' J 



9 

PR , 



amino acid, pep 
R 13 .14 




R 9 , N R r/ A- , S, SO, S02, 

henylene, carbohydrate, 
pgZypefctide, and 

are optionally substituted with 



R , a! _ 

one or more groups selected/ from the group consisting 
of hydroxy, amino, sulfo, ycarboxy, alkyl, carboxyalkyl, 
heterocycle, heteroaryl, /sul foal kyl , quaternary 
heterocycle, quaternary/heteroaryl, quaternary 
heterocyclylalkyl, quaternary heteroarylalkyl, 
9 ^9,a0 



guanidinyl, OR , NR 

9 9 / 9 

3 SO3R , oxo,/C02R 



SR 9 , 



S(0)R 9 , 



S02NR 9 R 10 , 



SO2R 

P0(0 

C(0)OM, 

wherein 



CN, halogen, CONR 9 R 10 , SO2OM, 



p+rVW, 



S + R 9 R 10 A-, and 



16 and R 17 



are independently selected 
9 

from the supstituents constituting R and M; or 

R 14 , together with the nitrogen atom to 
which theV are attached form a mono- or polycyclic 
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to 



heterocycle that is optionally substituted with one or 
more radicals selected from the group consisting of^ 
oxo, carboxy and quaternary salts; or 

R 14 and R 15 , together with the nitrogen at< 
which they are attached, form a cyclic ring; ai 

R 30 is selected from the group consisting/of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, he/erocycle, 
ammoniumalkyl, alkylammoniumalkyl, arylalkj 
carboxyalkyl, carboxyheteroaryl, carboxyh/terocycle, 
carboalkoxyalkyl, carboxyalkylamino, het4roarylalkyl, 
heterocyclylalkyl, and alkylammoniumal Jcyl ; and 
R 7 and R 8 are hydrogen; and 
one or more R x are independently selected from the 
group consisting of H, alkyl, alkertyl/ alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
haloalkyl, cycloalkyl, heterocycl/e, heteroaryl, 
polyether, quatern/ry\ heterocycl/e, quaternary 




. SR 

14 D 15 



13 



/(0)R 13 , S(0) 2 R 13 , 
, 2 , CO,R 13 , CN, OM, 
C(0)NRVr 14 , NR 14 C(0)R 13 

NR 13 R 18 »"»18«i-,14 M+n9nllnl27\- 



S0 3 R 



13 



S0 2 OM, 
C (O) OM, 



NR 18 OR", N + R 9 R X1 R^A-, 



stide, polypeptide, and 



35 



heteroaryl, OR 13 ,, 
S*R 13 R 14 A", NR 13 ORV 
S0 2 NR 13 R 14 , NR 14 C, 
COR 13 , OR 16 , SO 
P~R 9 R n R 12 A~, amil 
carbohydrate, 

wherein alkyl, alkynyl, alkynyl, cycloalkyl, aryl, 
polyalkyl, heterocycl/, acyloxy, arylalkyl, haloalkyl, 
polyether, quaternary heterocycle, and quaternary 
heteroaryl can be fidrther substituted with OR 9 , NR 9 R 10 , 
N*R 9 R 11 R 12 A", SR 9 , SG0)R 9 , S0 2 R, S0 3 R 9 , oxo, CO z R 9 , CN, 
halogen, C0NR 9 R 10 / S0 2 OM, S0 2 NR 9 R 10 , PO (OR 16 ) OR 17 , P*R 9 R ll R l2 A" 
, S + R 9 R 10 A-, or Cf(»OM, and 

wherein Rr is selected from the group consisting 
of acyl, aryl/lkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, and alkyl, 

whereifl acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycl/, heteroaryl, alkyl, quaternary heterocycle, 
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and quaternary heteroaryl optionally are substitut 
with one or more substituents selected from the i/roup 
consisting of OR 9 , NR 9 R 10 , N*R*R ll R l2 A", SR 9 , S(0)R 9 / S0 2 R 9 , 
S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, CONR 9 R 10 , S0 3 R 9 , /SOjOM, 
S0 2 NR 9 R 10 , PO(OR 16 )OR 17 , and C (0) OM, 

wherein in R x , one or more carbons are' optionally 
replaced by 0, NR 13 , N*R 13 R 14 A", S, SO, S0 2 , /S*R 13 A", PR 13 



P*R 13 R 14 A~, phenylene, amino acid,/ peptide, 



P(0)R 13 , 

polypeptide, carbohydrate, polyether, j6r polyalkyl, 

wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 
carbons are optionally replaced by/0, NR 9 , N + R 9 R 10 A~, S, 
SO, S0 2 , S*R 9 A~, PR 9 , P*R 9 R 10 A", or P/(0) R 9 ; 

wherein quaternary heterocycle and quaternary 
heteroaryl are optionally substituted with one or more 
groups selected/ f rota the grodp consisting of alkyl, 
alkenyl, alkyrwl, pplyalky]/, polyether, aryl, 
haloalkyl, cyploallgyl , he;terocycle, arylalkyl, halogen, 
NR 1 
N0 2V 



oxo, OR 13 , 



EO)R 13 , 



S0 2 R 13 , 



SO3R 



13 



NR 13 NR"R 



14 D 15 



13rjl4 



NR 13 OR i4 , 



OM, S0 2 OM, S0 2 NR 1J R 



C(0)NR 13 R 14 , C(0)OM, COR 13 , P(0)R 13 R 14 , P*R 13 R 14 R 15 A", 



P(OR 13 )OR 14 , 



S*R 13 R 14 A" 



and N*R 9 R"R 12 A"; and 



R e is an electron-withdrawing group located at the 
para or ortho pos/tion. 

324. The /process of claim 323 wherein the cyclic 
sulfate has tUe formula: 
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and the halobenzene has the formula 



wherein R h is halogen,, find R 1 , R 2 , R 5 / R x , R e and q 
are as defined 



325. Tl 
group is rer 
hydrolyzing 




claim 324 wherein the sulfate 
:ing the intermediate with a 



326* The process of claim 325 wherein the 
hydrolyzing agent is a mineral acid. 

327. The process of claim 325 wherein the 
hydrolyzing ageryt is selected from the group consisting 
of hydrochloric^ acid and sulfuric acid. 

328. Thre process of claim 324 wherein the 
abstracting/agent is a dialkali metal sulfide. 

329. / The process of claim 324 wherein the 
abstract/ng agent is dilithium sulfide. 
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330, The process of claim 324 wherein R 1 aryd R 2 
are alkyl. 

331. The process of claim 324 wherein jC 1 and R 2 
are selected from the group consisting of eythyl, n- 
butyl, iso-butyl and pentyl . 



10 



332. The process of claim 324 whe/ein R 1 and R 2 
are n-butyl. 



15 



333- The process of claim 324 /wherein R h is 
chloro . 



334. The process of claim 324 wherein R e is p- 



nitro . 



335. A process for the ^/reparation of a compound 
having the formula I: 



20 



25 




(I 



? 6 R 5 

comprising: 

reacting a cyclic sulfate with a halobenzene to 
form an alcohol; 

oxidizing ^aid alcohol to form a sulf one-aldehyde; 

and 

cyclizinrf said sulf one-aldehyde to form the 
compound of formula I; 
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wherein x 
q is an integer from 1 to 4; / 
n is 2; / 
R 1 and R 2 are independently selected from the group 
consisting of H, alkyl, alkenyl, alkynyl, halo/lkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, / 
dialkylamino, alkylthio, (polyalkyl) aryl, arid 
cycloalkyl, / 

wherein alkyl, alkenyl, alkynyl, hal/balkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkVl , 
dialkylamino, alkylthio, (polyalkyl) ar/l, and 
cycloalkyl optionally are substituted/ with one or more 
substituents selected from the group consisting of OR*, 
NR 9 R 10 , N*R 9 R 10 R W A% SR 9 , S^RW, P*R 9 A n A" f S (0) R 9 , S0 2 R 9 , 
S0 3 R 9 , CO-.R 9 , CN, halogen, oxo, and/cONR 9 R 10 , 

wherein alkyl, alkenyl, alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl/) aryl, and cycloalkyl 
optionally have one^crr more canrbons replaced by O, NR 9 , 
N^R 9 R 10 A\ S, /o f St) 2 , S'FtfA-, P + R 9 R 10 A", or phenylene, 
wherein R 9 ,/r 10 , mkd R w y&re independently selected 
from the group fconsiifting Af H, alkyl, alkenyl, 
alkynyl, cycloa\lky3VUry^^acyl, heterocycle, 
ammoniumalkyl, a^^alkyT^ carboxyalkyl , 
carboxyheteroaryl, cari/oxyheterocycle, 

carboalkoxyalkyl, carlzSoxyalkylamino, heteroarylalkyl , 
heterocyclylalkyl, aAd alkylammoniumalkyl ; or 

R 1 and R 2 taken/ together with the carbon to which 
they are attached /form C 3 -C 10 cycloalkyl; 

R 3 is hydroxy; 

R 4 is hydrogen; 
5 6 / 

R and R /are independently selected from the 
group consist/ng of H, alkyl, alkenyl, alkynyl, aryl, 

cycloalkyl, lleterocycle, quaternary heterocycle, OR 30 , 

SR 9 , S(0)R 9 /, S02R 9 , and SO3R 9 , 
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5 



0 



:5 



!0 



wherein alkyl, alkenyl, alkynyl, aryl, cycloalk/l, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaterna/y 

heteroaryl, halogen, oxo, OR 13 , NR 13 R 14 , ^R 13 , S(0)R 13 , 

», C02R 13 , CN, 



S02R 13 , S0 3 R 13 , NR 13 OR 14 , NR 13 NR 14 R 15 , 



OM, S020M, S02NR 13 R 14 



C (O) NR R 



13 n 14 



C0O)OM, COR 



13 



NR 13 C(0)R 14 , NR 13 C(0)NR 14 R 15 , NR 13 C0 2 R 14 , OC(0)R 13 
OC(0)NR 13 R 14 , NR 13 SOR 14 , NR 13 S0 2 R 14 , NR 13 SONR 14 R 15 , 



NR»SO,NR»R» f P(0)R 13 R 14 ---"-H^- _13™14 



PR 



P(OR XJ ) 0R- 



S + R 13 R 14 A- ( 

wherein: 



and N + R 9 R 11 R 12 A , 



tically 



A~ is a phai?mace 
a pharmaceutica^ly aq<j:eptabl 

said alky 
polyether, ary 
can be further 



cceptable anion and M is 
cation, 

al k$£yl , a/kyny 1 , polyal kyl , 

kyl/ cycloalkyl, and heterocycle 
with one or more substituent 

groups selected from ther group consisting of OR 7 , 

NR 7 R 8 , SR 7 , S(0)R 7 , So/r 7 , S03R 7 , C02R 7 , CN, oxo, 

CONR 7 R 8 , N + R 7 R 8 R 9 A-, y4lkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocVcle, arylalkyl, quaternary 

/ 7 8 

heterocycle, quaternary heteroaryl, P(0)R R , 



P + R 7 R 8 R 9 A , and P/(0) 



(OR 7 ) OR 8 , and 



wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryLv haloalkyl, cycloalkyl, and heterocycle 
can optionally/ have one or more carbons replaced by 0, 

NR 7 , N + R 7 R 8 A/, S, SO, S02, S + R 7 A-, PR 7 , P(0)R 7 , 
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P + R 7 R 8 A-, or phenylene, and R 13 , R 14 , 



and R 15 arc 



of 



independently selected from the group consisting 
hydrogen, alkyi, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, arylalkyl, alkylarylalkyl, 
alkylheteroarylalkyl, alkylheterocyclylalky] 
cycloalkyl, heterocycle, heteroaryl, quaternary 
heterocycle, quaternary heteroaryl, heterpcyclylalkyl, 
heteroarylalkyl, quaternary heterocyclylalkyl, 
quaternary heteroarylalkyl, alkylammonj/umalkyl, and 
carboxyalkylaminocarbonylalkyl , 

wherein alkyl, alkenyl, alkynyl/ arylalkyl, 
heterocycle, and polyalkyl optiona3/Ly have one or more 

carbons replaced by O, 



NR 



N + R 9 R ] / t A~ f S, SO, 



S0 2 , 



S+R 9 A 



PR", P + R 9 R 10 A-, P(0)R 9 , phenylene, carbohydrate, 
amino acid, peptide, or polypeptide, and 
13 n 14 and R 15 are Q 



R , R 
one or more 
of hydroxy, am 
heterocycle, t/eter 
heterocycle, 
heterocyclyl 

guanidinyl, 0 



ionally substituted with 
selected /from the group consisting 
>ulfo, aBrboxy, alkyl, carboxyalkyl, 
ajryl, srulfoalkyl, quaternary 
ary hfe'teroaryl , quaternary 
rnary heteroarylalkyl , 

9 



n + r 9 r i:l r 12 a , 



9 

SR , 



S (O)R- 



S02R / SO3R , 0x0/ CO/ 



CN, halogen, C0NR 9 R 10 , SO2OM, 



9 10 
S02NR*R , 

C(0)OM, 



PO(OR 16 )< 



S + R 9 R 10 A-, and 



wherein R 



16 



,17 



nd R are independently selected 



from the substituents constituting R and M; or 

R 13 and R 14 ,/ together with the nitrogen atom to 
which they are /attached form a mono- or polycyclic 
heterocycle tnat is optionally substituted with one or 
more radicals selected from the group consisting of 
oxo, carboxy and quaternary salts; or 
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R 14 and R 15 , 



together with the nitrogen atom 
which they are attached, form a cyclic ring; and 



s30 



is selected from the group consisting of/alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, acyl, hete^ocycle, 
ammoniumalkyl , alkylammoniumal kyl , arylal kyl , 
carboxyalkyl, carboxyheteroaryl, carboxyhete^ocycle, 
carboalkoxyalkyl, carboxyalkylamino, hetero4rylalkyl, 
heterocyclylalkyl, and alkylammoniumalkyl^ and. 
R 7 and R 8 are hydrogen; and 
one or more R x are independently selected from the 
group consisting of H, alkyl, alkenyl,/ alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, /halogen, 
haloalkyl, cycloalkyl, heterocycle , /heteroaryl , 
polyether, quaternary heterocycle, /quaternary 



13 



heteroaryl, OR 
S*R 13 R 14 A", NR 13 OR 14 



NR 13 R 14 , 



13^14 



S0 2 NR AJ R 

13 



J 2 

COR 



OR 



18 



SR 13 
NR 13 NR 14 R 15 , 
NR 14 C (O) R 13 
• S(0) n NR 2 



>13 



S (0) 2 R 13 , 



S0 3 R 



13 



NO,,/CO : R 13 , CN, OM, S0 2 0M, 
NR 14 C(0)R 13 , C(0)OM, 
3 OR 14 , 



C(0)NR 13 R 14 



13 R 18 , 



P*R 9 R U R 12 A~, amino 




N*R 9 R n R 12 A~ 



>eptia^, polypeptide, and 

carbohydrate, 

wherein alkyl, £%kep>/y, alkynyl, cycloalkyl, aryl, 
polyalkyl, heter^ocycle, aczyloxy, arylalkyl, haloalkyl, 
polyether, quaternary hetcerocycle, and quaternary 



9r>10 



heteroaryl can be further substituted with OR , NR R 



N*R 9 R n R 12 A~, SR 9 , S(0)R 9 
halogen, CONR 9 R 10 , S0 2 C 



S0 2 R, SO3R 9 , oxo, C0 2 R 9 , CN, 



SO,NR 9 R 10 , 



PO (OR 16 ) OR 



>i 7 



P*R 9 R U R 12 A" 



S*R 9 R 10 A", or C(0)OM/ and 

,18 



wherein R 10 is Selected from the group consisting 
of acyl, arylal koxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, and a^kyl, 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
heterocycle, heteroaryl, alkyl, quaternary heterocycle, 
and quaternary /heteroaryl optionally are substituted 
with one or more substituents selected from the group 
consisting 0/ OR 9 , NR 9 R 10 , N'R^R^A", SR 9 , S(0)R 9 , S0 2 R 9 , 
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S0 3 R 9 , oxo, C0 2 R 9 , CN, halogen, C0NR 9 R 10 , S0 3 R 9 , S0 2 
S0 2 NR 9 R 10 , PO(OR 16 )OR n , and C (O) OM, 

wherein in R x , one or more carbons are ootionally 
replaced by O, NR 13 , N + R 13 R 14 A", S, SO, SO z , S^Rfh' f PR 13 
P(0)R 13 , P*R 13 R 14 A", phenylene, amino acid, 
polypeptide, carbohydrate, polyether, or polyalkyl, 

wherein in said polyalkyl, phenylene:, amino acid, 
peptide, polypeptide, and carbohydrate, /one or more 
carbons are optionally replaced by O, MR 9 , N*R 9 R 10 A~, S, 



SO, S0 2 , S'R"A", PR , P*R 9 R 



9nl0,«- 



or P(0)R7; 



wherein quaternary heterocycle ^nd quaternary 
heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocyc/e, arylalkyl, halogen, 
oxo, OR 13 , 



NR 13 R 14 



SR 13 , S(0)R 13 



14 D 15 



N0 2 , CO,R iJ , CN, OM, 
C(0)OM, COR 13 



SO,R iJ 



0 2 OM, S0 2 NR i3 R : 



NR 13 OR 14 , 



p-R 13 R 14 R iS A- 



336. The process 
sulfate has the formul 




NR NR R 
C (O) NR i3 R 14 , 
P (OR 13 ) OR 14 , 

R 9 is an electron-withdrawing group located at the 
para or ortho position. 



claim 335 wherein the cyclic 



A. 

0 N o 



and the halobenzene has the formula: 
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(R x ), 



wherein R 1 , R 2 , R 5 , R x and R e are as/defined in 
claim 335, and R h is halogen. 

337. The process of claim 336/wherein the sulfate 
group is removed by treating the intermediate with a 
hydrolyzing agent . 



10 



338. The process of claim 337 wherein the 
hydrolyzing agent is a mineral acid. 



15 



339. The process of oiaim 336 wherein the 
hydrolyzing agent is selected from the group consisting 
of hydrochloric apid and /sulfuric acid. 



340. T 
abstracting 




is /of claim 336 wherein the 
it is d dialkali metal sulfide. 



20 



341. The process of claim 336 wherein the 
abstracting agent is dilithium sulfide. 



342. The p/ocess of claim 336 wherein R 1 and R 2 
are alkyl. 



25 



343. The process of claim 336 wherein R 1 and R 2 
are selected /from the group consisting of ethyl, n- 
butyl, iso-outyl and pentyl. 



30 



344. / The process of claim 336 wherein R 1 and R 2 
are n-butfyl. 
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345. The process of claim 336 wherein R h 1/ 
chloro. 



34 6. The process of claim 336 wherein/R e is p- 



nitro. 



10 



347. The process of claim 336 wherein the alcohol 
is oxidized with an oxidizing agent tp form a sulfone. 

348. The process of claim 3365 wherein the sulfone 
is oxidized with an oxidizing ag^nt to form a sulfone- 
aldehyde . 



15 



349. The process of cla^m 336 wherein the 
sulf one-aldehyde is cyclizecr with a cyclizing agent 
that is a base h^ing a pH/between about 8 to about 9. 



20 



350. Th 
sulf one-aldeh 
that is an al 



process 



kali/Jalk* 



f claim 336 wherein the 
ized with a cyclizing agent 
xide base. 



25 



351. The process of claim 336 wherein the 
sulf one-aldehyde ys cyclized with potassium tert- 
butoxide. 



30 



352. The/process of claim 336 wherein the alcohol 
is oxidized V^th metachloroperbenzoic acid to form a 
sulfone; the^aldehyde is oxidized with pyridinium 
chlorochrorptate to form a sulf one-aldehyde; and the 
sulf one-a/dehyde is cyclized with potassium tert- 
butoxide! 



35 



